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I. INTRODUCTION

The RI portion of the Dead Creek Project Remedial
Investigation/Feasibility Study, as described in the Project
Work Plan, includes eleven tasks to be completed. Task 5,
Description of Current Situation, calls for Ecology and
Environment, Inc. to prepare a description of the background
information pertinent to the area and its problems and outline
the purpose and need for remedial investigation in the area.

This report was prepared to provide the information on and a
description of the current situation of the sites in the Dead
Creek Project area. The report is organized to provide an area
wide description followed by a detailed site by site
description. The site by site description provides a detailed
presentation of all available information concerning each site,
which was acquired and evaluated during Tasks 3 and 4 of the
RI.

II. GENERAL DESCRIPTION OF PROJECT AREA

Location

The Dead Creek Project area is located in and around the cities
of Sauget (formerly Monsanto) and Cahokia in St. Clair County,
Illinois (Figure 1). Under the scope of the RFP issued by the
IEPA, the study area consists of 18 suspected uncontrolled
hazardous waste sites located throughout the study area (Figure
2). The project area consists of 12 individual sites and 6
additional sectors in Dead Creek.

Area! Description and Topography

The sites to be investigated as part of the Dead Creek Project
are in an area which contains a mixture of industrial,
residential, commercial, farm, and undeveloped land. The sites
consist of closed and active landfills, industrial property,
undeveloped or currently unutilized land, residential land, and
an area! drainage flowpath (Dead Creek).

- 1 -



SCALE
s 10 MILE

1OKILOMETER

FIGURE 1
DEAD CREEK PROJECT SITE LOCATION HAP

- 2 -



SCALE
54 1 MILE

1 KILOMETER

FIGURE 2

SITE REPORTING DESIGNATIONS FOR THE DEAD CREEK PROJECT

- 3 -



The project area is situated within the floodplain of the Mississippi
River in an area known locally as the American Bottoms. Topography
in the site area is controlled by structural features of the bedrock
which resulted from glacial and fluvial occurrences. The Mississippi
River meandered over the American Bottoms floodplain between the
upland bluffs, which form the floodplain boundaries, prior to the
establishment of the present channel. The meadering of the river has
given rise to typical floodplain characteristics throughout the study
area. These features include low, broad, flat, swampy areas;
terraces (generally found north of the study are); curved ridges and
swales (typified as meander scars) formed as slack water bars or
channels; alluvial fans; wetlands vegetation (although all vegetation
is generally sparse due to industrialization and urbanization);
mounds; and crescent shaped ox-bow lakes. The shifting of the
Mississippi River channel has resulted in heterogeneous interbedding
of fine and coarser material in the surficial flood plain deposits.
Material has also been transported to the flood plain from the
uplands and from the bluffs by overland flow which has resulted from
rainstorms.

As in the case of most flood plains, the American Bottoms area is not
perfectly flat. Many slight, naturally occurring and manmade,
irregularities exist. However, in general the land surface at the
site area is 400 feet above mean sea level. The land generally
slopes from north to south and from the east toward the river.
The wide floodplain area (approximately 6.5 miles across in the site
area) exhibits little topographic relief except in the adjacent
bluffs and upland areas which tend to be high (up to 150 feet above
floodplain levels), steep, and moderately well drained. The local
average land scope in the site area is 0.06% to the west. Regional
floodplain slope is 0.0059X to 0.009% to the south (Fenneman, 1909;
Jacobs, 1971).

Topographic maps for the study area were developed as part of Task 3
of the Remedial Investigation. The topographic maps are included as
an attachment to this report, and an Index Map, Figure 3, depicts the
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area! relationships of the topographic maps.

Climate

The climate in the site area is generally described as continental
with hot, humid summers and mild winters punctuated by extremely cold
periods of short duration. The site area is located in a major
frontal convergence zone where warm, moist air from the Gulf of
Mexico meets cold, dry air from Canada. This convergence zone
produces a variety of rapid changes in weather conditions.

The 80-year average precipitation reported by Keefe (1983) was 35.4
inches per year, although the yearly average over the last 25 years
(same data base) was up slightly to 39.5 inches per year. June is
normally the wettest month, with an average of 4.3 inches of rain.
Much of the summer rainfall is produced by thunderstorms, which are
also responsible for the unusually heavy rains which periodically
cause isolated flooding. Rainstorms which produce 1 to 2 inches of
precipitation are common. Relative humidity typically ranges between
50 and 60 percent during the summer. Snow can occur in any and all
months from November through April. Annual snowfall averages 17
inches.

The regional average annual temperature is 56° F. (Fahrenheit) with
a January mean of 32° F. and a July mean of 79* F.. Periodic polar
air fronts move through the area during the winter producing lows of
-10 to-15 degrees Fahrenheit. July and August are typically hot and
humid, producing temperatures above 90* F. on an average of 22
days/year. Highs in excess of 100* F. generally occur for short
periods of 3 to 5 days.

Geology

The geologic formations present in the site study area consist of
unconsolidated alluvium and glacial outwash, which are underlain by
Mississippi an and other bedrock layers. These bedrock layers are

- 6 -



underlain by basement granitic crystalline rock. The geologic
formation sequence for South-Central Illinois is represented in
Figure 4. The study area, the American Bottoms, and the Mississippi
River channels are all located in a broad deep cut bedrock valley.
The bedrock valley is delineated by bluff lines on both sides. Based
upon available data, the bedrock valley has steep walls along the
bluff lines while the valley bottom slopes gently toward the middle.

Within the bedrock valley, the Mississippi River has provided the
primary mechanisms controlling the recent formation of geology and
hydrogeology. Bergstrom, et al (1956) suggests that the bedrock
valley is pre-glacial in nature; however, Willman et al (1970)
concludes that insufficient data exists to suggest a pre-glacial
valley structure for the Mississippi River. Nevertheless, glaciation
did significantly modify and redesign the Mississippi River and its
valley through both glacial and interglacial periods. These changes
occurred as glacial wasting caused massive amounts of meltwater to be
directed generally southward through and around bedrock and ice
contacts, ultimately discharging into the Gulf of Mexico. Through
geologic history, a wide and deep valley (2 to 8 miles across and up
to 170 feet deep) has been carved into the predominantly soft
sedimentary bedrock underlying the river (Bergstrom, 1956). Changes
in stream flow, direction, and sediment load have caused this valley
to fill with secondary alluvial sediments. These constantly changing
parameters have resulted in the river continuously picking up and
depositing (and cutting and filling) its sediment base, thereby
directing and redirecting the river and its channels throughout
time.

The unconsolidated valley fill, present in the bedrock valley, ranges
in thickness from approximately 70 to 120 feet in the study area.
The thickness of the valley fill in the region of the study area is
depicted in Figure 5. A cross section of the valley fill in the
vicinity of the study area is presented in Figure 6.

The valley fill deposits are typically comprised of two main
formations which may reach as deep as 120 feet in the site area. The
Cahokia, the uppermost formation, is comprised of predominantly silt,
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clay, and fine sand deposits generally indicative of an aggrading
environment. These deposits were laid down as flood events of the
Mississippi River, eolian activity, bank slumping, erosion, and/or
slugs of material deposited directly by tributary streams. This
formation has been frequently reworked by the Mississippi River and
typically consists of coarser material intertongued with finer
grained deposits. As such, these deposits can be variable in
thickness (ranging from 15 to 30 feet). Larger expressions of
tributary deposits may form thicker alluvial fans where high energy
streams dissipated and dropped their sediment load.

The second major formation of the floodplain setting is the Mackinaw
Member of the Henry Formation. This formation underlies the Cahokia
Alluvium, and is comprised of sand and gravel from glacial outwash.
Within the study area, this material rests directly on the bedrock
surface and can be highly variable in thickness (70 to 100 feet) due
to the fluvial processes which formed it. This formation typically
contains portions which are complexly interbedded due to meandering
of the river throughout history.

A third minor formation noted locally within the floodplain, but not
discovered within the site investigation area, is the Peyton
Colluviurn. This material is comprised of fine grained silt (loess)
and clay (till) which has slumped from upland areas and accumulated
at the base of steep bluffs.

Immediately adjacent to the floodplain (and 3.5 to 5 miles
east-south east of the sites) is an upland area marked by a steep (50
to 150 feet above surrounding terrain) bluff. Structurally, these
upland areas are based unconformably on bedrock (which has not been
eroded as deeply as the adjacent valley), and consists of 10 to 100
feet of uncolsolidated sediments of predominantly glacial origin. No
upland formations exist in the study area; however, erosion and
slumping of the upland has provided the parent material for the
Cahokia Formation and Peyton Colluvium, which are found in the
floodplain.
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The entire study area is underlain by relatively soft sedimentary
rock layers. Typically, these rocks consist of shale, limestone,
sandstone, and dolomite, which were formed through geologic time by
1 Unification of sediment and sediment-like materials. In general,
parent materials were disintegrated into sand, silt, clay, and mud,
which were then deposited sequentially by sedimentary processes, such
as precipitation and erosion. These sequential deposits (formations)
were ultimately 1 Unified by compression, compaction, reclystalli-
zation, and cementation. General depositional environments included
shallow and deep seas, rivers, and swamps. These environments
provided varying thicknesses of similar materials. Missing sequences
apparently represent unconformities caused by terrestrial or near
terrestrial erosional processes. These sedimentary rock sequences
represent millions of years of geologic time.

The earliest sedimentary rock overlying the granite basement rock
is Cambrian age sandstone limestone, dolomite, and shale. The
Ordovician system overlies the Cambrian. Its formations consist of
sandstone, dolomite, limestone and shale. Overlying the Ordovician
is the Silurian System consisting of numerous limestone layers. Next
youngest is the Devonian System, with limestone, sandstone, and shale
formations. At the top of the sequence is the Mississippian System
containing numerous limestone, shale, siltstone, dolomite, and sand-
stone layers. In the adjacent highlands and at one bedrock high
located within the valley south of the site area, the Pennsylvanian
System may be found to contain various sandstones, siltstones, and
shale formations.

Bedrock structure in the area appears to be controlled by a
significant fold (the Waterloo anticline) and fluvial erosion
(primarily by the Mississippi River). The fold is centered
approximately 6 miles south of the site area, and the structure trends
north-northwest. This fold has bent the overlying rock in the area,
producing a gentle northeast-east dip of up to 3 percent on the bedrock
strata. This allows the deep strata to be exposed by bedrock
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valley erosional processes to the southwest of the study area, while
maintaining these same formations at a deeper elevation to the
northeast of the study area.

Hydrology

The description of the hydrology of the study area is divided into
the surface drainage and groundwater discussions presented below.

Surface Drainage

The Mississippi River extends far to the north and south of the
site area and drains the American Bottoms and the tributary upland
area. Although the Mississippi River floodplain is subject to
periodic inundation by excess water runoff, most of the area is
protected from massive regional flooding by a complex series of
levees and other flood control structures. This condition partially
adds to local small scale flooding problems since precipitation is
trapped behind the flood control structures where drainage is
typically poor. Dead Creek itself provides drainage for a portion of
the American Bottoms, and ultimately discharges to the Mississippi
River via the Prairie DuPont Floodway and Cahokia Chute. Fenneman
(1909) has suggested that Dead Creek may at one time have been a
southward extension of Cahokia Creek. Excessive siltation,
realignment of surface drainage, or stream piracy may have redirected
Cahokia Creek to its present channel, thus cutting off Dead Creek
from the original source water.

Major surface drainage in the area is also provided by Cahokia Creek
(to the north) and the Old Prairie DuPont Creek (to the south). Both
of these creeks channel surface water directly into the Mississippi
River. Significant additional secondary drainage within the site
area and floodplain is provided by an extensive system of storm
drains, pumping stations, and ditches, which were constructed or
modified from existing natural drainage features for this purpose.
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Groundwater

Groundwater exists in both the unconsolidated valley fill and the
underlying bedrock formations. The Mississippian bedrock limestone
and sandstone are water-bearing formations. Where these formations
are located immediately below the unconsolidated material, there is
sufficient groundwater for small or medium users. However, because of
the abundance of groundwater present in the valley fill sand and
gravel, the bedrock aquifer is of little significance to the study
area. The majority of available groundwater in the study area is
present in, and taken from, the valley fill materials. The Illinois
State Water Survey has identified the study area as one in which the
chances of obtaining a well yielding 500 gpm or more are good. The
coarsest deposits, which are most favorable for water development, are
commonly encountered near bedrock and generally average 30 to 40 feet
in thickness. However, because of the alluvial nature of deposits in
the study area, sand and gravel deposits which yield significant
quantities of groundwater are commonly found in the study area nearer
the ground surface.

Prior to development of the area, groundwater levels within the study
area were very near the surface elevation of 400 ft MSL. As a result,
ponds, swamps, and poorly drained areas were prevalent. The
development of the area led to the construction of levees, drainage
ditches, and wells, all of which caused the lowering of the
groundwater levels. In the early 1960's, the extensive industrial
pumpage in the study area (over 30 million gallons per day) resulted
in a lowering of the water table by as much as 50 feet. However, due
in part to the decrease in industrial groundwater use, groundwater
levels within the study area have sustained a significant rise since
the Mississippi River floods of 1973. Groundwater withdrawal within
all of St. Clair County, in 1980, only amounted to 16 million gallons
per day. As a result, measurements of monitoring wells near Dead
Creek identified the water table at approximately 393 feet MSL (about
15 ft. below ground surface) in January 1981. Groundwater levels near
other portions of the study area are expected to be similarly
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depressed below ground surface except where affected by surface
structure or well pumpage. Groundwater levels are affected by flood
stages of the Mississippi River, and undergo water-level fluctuations
as a result of seasonal weather patterns. In areas remote from major
pumping centers, water levels generally recede in late spring, summer
and early fall, when discharge from the groundwater reservoir by
evapotranspiration, groundwater run-off to streams, and pumping from
wells is greater than recharge. Recovery of water levels generally
occurs in the early winter when conditions are favorable for infil-
tration of rainfall to the water table. Water level recovery is
especially pronounced during the spring when the groundwater
reservoir receives most of its annual recharge. Water levels are
generally highest in May and lowest in December. Water levels remote
from major pumping centers have a seasonal fluctuation ranging from 1
to 13 feet, with an average fluctuation of about 4 feet.

Based upon the surface drainage system for the region in 1900, R.J.
Schicht (Illinois State Water Survey, 1965) estimated the piezometric
surface prior to heavy development in the area. Groundwater eleva-
tion was estimated to be about 420 feet near the bluffs to about 400
feet near the Mississippi River. The piezometric surface had an
average slope of about 3 feet per mile and ranged from 6 feet per
mile in the Alton area to the north, to one foot per mile in the Dupo
area to the south. The slope of the piezometric surface was greatest
near the bluffs and flatest near the Mississippi River. Groundwater
movement was generally directed to the west and south toward the
Mississippi River and other streams and lakes.

Groundwater movement in the shallow deposits throughout the study
area generally follow the land surface topography, with lateral
movement toward local discharge zones (wells and small streams), and
some movement into the deeper unconsolidated aquifers. Groundwater
in the deeper unconsolidated deposits generally follows the bedrock
surface. Accordingly, groundwater generally flows downstream through
the sand and gravel aquifers in much the same direction as the
original streamflow, but at a much slower rate.
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In 1962, the general pattern of groundwater flow was slow movement
from all directions toward the cones of depression, which had formed
due to heavy pumpage, or toward the Mississippi River and other
streams. In the study area, the lowering of the water table that
accompanied groundwater withdrawal in the area established hydraulic
gradients from the Mississippi River towards the pumping centers. In
portions of the study area, groundwater levels were below the surface
of the river and appreciable quantities of water were diverted from
the river into the aquifer by the process of induced infiltration.
Within the study area, the slope of the piezometric surface near the
cone of depression, produced by pumping at the Monsanto facilities,
exceeded 30 feet per mile.

The principal hydraulic properties of the valley fill and alluvium
present in the study area indicate that the materials readily
transmit groundwater and have a large amount of groundwater storage
capacity. In 1952, tests were conducted for the Monsanto Chemical
Corporation to evaluate the hydraulic properties of the deposits.
The upper 40 feet of unconsolidated materials in the area consisted
of sandy clay, and the lower 80 feet of unconsolidated material in
the area consisted of various layers of sand and sand and gravel. A
pump test was conducted on a well located 515 feet east of the
Mississippi River and drilled to a depth of 99 feet. Six observation
wells were used to assess the pump test. Using the time-drawdown
method of analysis, the coefficient of transmissivity was determined
to be 210,000 gpd/ft. The coefficient of storage was determined to
be 0.082 (ft3/ft3), which is in the range typical of water table
conditions. The coefficient of permeability was determined to be
2800 gpd/ft2.

Recharge of groundwater in the study area is received from direct
infiltration of precipitation and run-off, subsurface flow of
infiltrated precipitation from the bluff area to the east, and
induced infiltration from adjacent river beds, where pumpage has
lowered the water table below the level of the river. Direct
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recharge of the water table only captures a portion of the annual
precipitation. A major portion of the precipitation runs-off to
streams or is lost by the evapotransporation process before it
reaches the aquifer. Nevertheless, precipitation is probably the
most important recharge source for the study area as a whole. The
amount of surface recharge that reaches the saturation zone depends
upon many factors, including the character of the soil and other
materials above the water table, the topography, vegetal cover, land
use, soil moisture, depth to the water table, the intensity and
seasonal distribution of precipitation, and temperature. Because of
the low relief and limited runoff in the study area, and because the
upper silt and clay fill is not so impermeable as to prevent
appreciable recharge, most of the precipitation either evaporates or
seeps into the soil. Because of the extensive flood-control network
in the area, recharge from floodwaters provides a limited input to
the area. Based upon a modified form of the Darcy equation, R.J.
Schicht (1965) calculated the average rate of surface recharge to be
about 371,000 gpd/sq. mi. for the study area.

•Regional groundwater flow components to the west and south provide
subsurface recharge to the study area. Schicht similarly estimated
that the average recharge from subsurface flow of water from the
eastern bluff boundary is 329,000 gpd/mi.

The lowering of the water table as a result of groundwater
withdrawals in the study area has, in the past, established a
hydraulic gradient from the Mississippi River toward the pumping
centers. This resulted in water percolation through the river bed
and into the aquifer, producing induced infiltration recharge.
Schicht estimated the 1961 induced infiltration recharge volume for
the study area to be approximately 18.5 million gpd, or roughly 58%,
of the 31.9 million gpd total being withdrawn. Water withdrawal data
from 1980 for the study area and areas to the north indicate that
total withdrawals amount to only 3.9 million gpd as compared to more
than 42 million gpd in 1961. Accordingly, for the study area, the
amount of current induced infiltration from the Mississippi is
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believed to be small due to dramatically reduced groundwater usage.
Although current, detailed data for public and industrial water
supply wells in the study area is presently unavailable, 1980
Illinois State Water Survey data indicated the presence of ten wells
in or generally near the study area.

The chemical character of groundwater found in the study area varies
geographically and with depth. Pumping rates and surface activities
may also influence local quality. Generally, shallow wells (less
than 50 feet deep) are quite highly mineralized and may have a high
chloride content. Groundwater in heavily pumped areas often has high
sulfate and iron contents and elevated hardness values.

Groundwater quality data developed by Schicht (1965) for Township 2N,
Range 10W, Section 26, which includes a major portion of the study
area, provides historical chemical data for wells with depths of
approximately 100 feet. In general, the water quality was consistent.
Hardness values ranged from 377 to 777 ppm, chloride values ranged
from 9 to 61 ppm, and sulfate values ranged from 137 to 487 ppm.
Recent Illinois State Water Survey data developed by Keefe (1983)
identified a general increase in chloride and sulfate concentrations
for groundwater in the study area. The general increase in chlorides
was associated with the use of road salts since increased concentra-
tions correlated with major highway locations. Increases in sulfate
concentrations were speculated to be caused by an upward movement of
high sulfate water from the bedrock as a result of pumping activi-
ties. Decreases in chloride and sulfate contents of groundwater were
identified in a section along the Mississippi River where extensive
nearby pumping had resulted in induced infiltration from the river.
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III. SITE SPECIFIC DESCRIPTIONS
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SITE 6. ABANDONED LANDFILL

Site Description

Site G is a former subsurface/surface disposal area which occupies
approximately 4.5 acres in Sauget, Illinois. The site is bordered on
the north by Queeny Avenue; on the east by Dead Creek; on the south
by a cultivated field; and on the west by Wiese Engineering Company
property.

The surface of Site G is littered with demolition debris and metal
wastes. Several small pits have been observed in the northeast and
east-central portions of the site. Oily and tar-like wastes, along
with scattered corroded drums, are found in these areas. Addition-
ally, 20-30 deteriorated drums are scattered along a ridge running
east-west, near the southern perimeter of the site. The western
portion of Site G is marked by a mounded area with several corroded
drums protruding at the surface. A large depression is found
immediately south of the mounded area. This depression receives
surface runoff from a sizable area within the site. Also, exposed
debris is present over most of the site. In areas where wastes are
not exposed, flyash and cinder material has been used as cover.

Site History and Previous Investigations

Examination of historical aerial photographs indicates excavation at
Site G began sometime prior to 1950 and disposal operations were
initiated shortly thereafter. No information is available concerning
owners or operators for Site G at the time disposal was occurring.
The photographs suggest disposal activities at the site continued
until the early 1970s. Presently, Site G is inactive, although
recent observations suggest that random dumping of various
non-chemical wastes continues.

Site G was previously studied by the Illinois EPA in 1980 and 1981 as
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part of an area-wide study to determine the source of contamination
found in Dead Creek.

The results of this study were reported in the Preliminary
Hydrogeological Investigation in the Northern Portion of Dead Creek
and Vicinity in 1980-1981 (St. John Report). Locations of samples
collected to date in the vicinity of Site G are shown on Figure 6-1.
The IEPA study completed in 1981 included collecting samples from
subsurface soils and groundwater at Site 6, and collecting surface
water and sediment samples from Dead Creek immediately east of the
site. Monitoring well G106 was installed in the northeast corner of
the site, and well G107 is located approximately 50 feet south of
Site G in a surface depression. In addition, wells G101 and G104
were installed southwest of the site as part of the general area
investigation. Analytical data for these wells are presented in
Tables 8-6, B-7, and B-8, located in the Creek Sector B portion of
this report. Several organic contaminants were detected at elevated
levels in well G107. These include chlorophenol, chlorobenzene,
dichlorophenol, dichlorobenzene, and PCBs. PCBs were also detected
in samples collected from well G106. Both of these wells showed
concentrations of heavy metals; specifically arsenic, barium, copper,
lead, and manganese, which exceeded IEPA water quality standards.
Phosphorus also exceeded the standards in both wells. Wells G101 and
G104 showed little evidence of contamination although trace levels of
PCBs were found in G101. Preliminary surveillance in November, 1985
at Site G showed wells G101, 6104, and 6107 to be intact. Well G106
was not located, and is suspected to have been destroyed.

In order to determine the vertical distribution of contaminants in
the area, the IEPA collected subsurface soil samples at the locations
of wells 6106 and G107. Analytical data from these samples is shown
in Table G-l. High levels of metals and phosphorus were detected in
all samples. Trace levels of PCBs were found to a depth of 13 feet
at 6106. A quantified level (0.62 pom) of PCBs was found at a depth
of two feet in the location of 6107, but PCBs were not detected in
deeper samples. In October, 1984, IEPA collected three soil samples
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TABLE 6-1: ANALYSIS OF SUBSURFACE SOIL SftfUS
FROH SITE G (COLLECTED BY IEBMN I960)

SWLE LOCATION MO DEPIH

PMWCTER
Copper
Iron
Lead
Nickel
Phosphorus
Zinc
PCBs

7.5'-9.0'
140

12,600
15
36

592
183

*

lO'-ll 5'
90

12.300
11
21

475
53
*

12'5'-13
59

10.400
8

11
383

36
*

G106
15.5--17'

54
9.700

9
43

391
43
-

18--19.5'
56

13,600
12
21

540
49
-

20'-21.5'
28

5.700
3
8

249
29
-

30' -31. 5'
14

4.700
6

19
183

-
-

0.5'-2'
91

21.200
170
37

1340
370

0.62

G107
5'-6.5' 10.5'-12' 15.5'-17' 18'-19.5' 20.5'-22' 25.5'-27'

53
21.900

49
39

681
313

-CD
I

NOTE: All results 1n ppn
Blanks Indicate pardieter not analyzed
- below detection Units
* detected but not Quantified (trace)



at Site 6 from a pit in the northeast corner. Analyses of these
samples are presented in Table G-2. Elevated levels of heavy metals
were found in all samples, as were various organic contaminants.
PCBs were detected in sample WS-3, but not in the other two samples.
Sample WS-1 showed the highest degree of organic contamination.
Organics detected in this sample include dimethyl phenanthrene,
phenyl indene, pyrene, trimethyl phenanthrene, and aliphatic
hydrocarbons.

Data from additional samples taken adjacent to Site G in Dead Creek
are addressed in the narrative for Creek Sector B. Site G may be a
source of contamination in Dead Creek; however, since the hydrology
in the area is not well-defined, this cannot presently be
determined.

A geophysical investigation, including flux-gate magnetometry and
electromagnetics (EM), was completed at Site G in December, 1985 as
part of the Dead Creek RI/FS project. A survey grid with dimensions
of 440 by 600 feet was laid out using a compass and tape measure.
Because of the large amount of scrap metal scattered about the
surface of Site G, instruments were calibrated in off-site areas.
The magnetometer survey was subcontracted to Technos, Inc. of Miami,
Florida.

The magnetometer survey at Site G showed that a major magnetic
anomaly covers most of the northern portion of the site. Several
smaller anomalies were found to the north of the large depression in
the southwest corner of Site G. Survey lines run south of the fill
area in a cultivated field showed no magnetic anomalies above
background conditions. The mounds in the northwest corner of the
site showed smaller anomalies at the surface and larger anomalies for
deeper readings, indicating significant quantities of buried metals.

An EM survey was done using the same grid as for the magnetometer
investigation. Shallow soundings indicated three areas showing
relatively high intensity anomalies. These include a 50 feet by 20
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TABLE G-2: ANALYSIS OF WASTE SAMPLES FROM OILY PIT AT SITE G
(COLLECTED BY IEPA 10-1-84)

SAMPLE NUMBER

PARAMETER ANALYZED
Arsenic
Cadmi urn
Copper
Chromium
Iron
Lead
Manganese
Mercury
Zinc
Aliphatic Hydrocarbons
Chlorobenzene
Dimethyl phenanthrene
Phenyl indene
Pyrene
Trimethyl Phenanthrene
PCBs
Other Organics (not specified)

WS-1
0.3
0.1

101.4
24.4
106
26.6
-
0.36

101.4
19,200

-
3100
320
610
1400

-
1200

WS-2
0.6
0.8

509
27.2
151
52.1
-
0.46

339
5.23
0.58
-
-
-
-
-
0.4

WS-3
97
16.8
712
30

6025
337
9.9
1.99

104,100
-
-
-
-
-
-
18

4070

NOTE: All results in ppm
- indicates below detection limits
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feet area in the northeast corner, a 150 feet by 100 feet area in the
east-central portion, and the entire mounded area along the west
perimeter of the site. Deep soundings (approximately 10 to 15 meters
in depth) indicated a significant anomaly covers most of the northern
portion of the site. Three negative anomalies were recorded in the
center of the fill area, possibly indicating higher, off-scale
instrument readings or the presence of significant quantities
non-conductive material such as concrete. The EM survey also showed
anomalies trending off-site in the northwest corner, indicating the
possibility that the actual filled area extends north under Queeny
Avenue.

Data Assessment and Recommendations

Activities proposed at Site 6 for the Dead Creek Project include
collecting 10 subsurface and 40 surface soil samples, and water
samples from IEPA wells located on or near the site. A soil gas
monitoring survey is also scheduled for Site G, and will be conducted
in conjunction with ambient air monitoring at the site. Additional
investigation is necessary to adequately characterize the site and to
provide an adequate data base for conducting the feasibility study.
Existing monitoring wells in the vicinity of the site need to be
refurbished prior to sampling. Additional wells need to be installed
around the site to determine if Site G is contributing to groundwater
pollution in the area. Additional borings and subsurface sampling
(alternatively excavation of test pits and sampling) in anomalous
areas encountered during the geophysical study would be needed to
provide additional information concerning depth of fill, waste
characteristics, and past operation. This additional information
will allow more specific evaluation of remedial alternatives. The
hydrology of Site G in relation to Dead Creek also needs to be
assessed to determine if the site is a source of pollution observed
in the creek. This assessment would include collecting the following
data: (1) Ground water elevations from a minimum of three locations
on each side of the creek, (2) Surface water and creek bed elevations
from three locations in the creek, and (3) Infiltration rates for the
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alluvium and the Henry formation at Site G. The above data, in
conjunction with the stratigraphic columns from borings in the creek
bed (St. John Report), would provide sufficient information to
determine the relationship, if any, between ground water and the
surface hydrology of the creek.

It was previously noted that IEPA well G106 was not located during a
preliminary survey. Further attempts should be made to locate this
well and to repair it if it is feasible to do so. The condition of
all IEPA wells should be assessed, and reconstruction or redevelop-
ment should be performed in accordance with the assessment.
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SITE H. ROGER'S CARTAGE PROPERTY

Site Description

Site H is a former disposal area covering approximately five acres in
Sauget, Illinois. The site is located immediately southwest of the
intersection of Queeny Avenue and Falling Springs Road. Presently,
Site H is an open field which has been covered, vegetated, and
graded. Several depression areas, capable of retaining rain water,
are also evident. Surface drainage is generally to the west;
although certain localized drainage is toward the aforementioned
depressions.

Site History and Previous Investigations

A review of historical aerial photographs indicates that Site H was
initially used as a disposal area sometime around 1940. Monsanto
Company submitted a "Notification of Hazardous Waste Site Form" to
the U.S. EPA in 1981, indicating below-ground drum disposal of
organics, inorganics, and solvents. The notification listed the site
name as Sauget Monsanto Illinois Landfill, and indicated that waste
disposal continued until 1957. Site H is presently owned by James
Tolbird of Roger's Cartage Company. Photographs suggest the site
initially operated as a sand and gravel borrow pit prior to disposal
activities. The southern half of Site I operated contiguously with
Site H, and the properties were subsequently separated by the
construction of Queeny Avenue.

Previous investigation of Site H is limited to review of historical
photographs and the installation of one monitoring well downgradient
from the site. This well, G110, was sampled in 1980 and 1981 as part
of lEPAs hydrogeological investigation. Analytical data for well
G110 is shown in Tables B-6, B-7, and B-8, presented in the Creek
Sector B portion of this report. Contaminants detected in G110
include PCBs, chlorophenol, cyclohexanone, arsenic, copper, and
nickel.
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As part of the Dead Creek Project, a geophysical survey, including
flux-gate magnetometry and EM, was conducted at Site H in December
1985. A survey grid with dimensions of 520 feet by 550 feet was laid
out over the site using a compass and tape measure. Technos, Inc.
was contracted to conduct the magnetometer survey.

The results of the magnetometer survey indicate three large areas
with major magnetic anomalies and two smaller localized areas with
lower intensity anomalies (Figure H-l). All anomalies are of
sufficient magnitude to indicate buried drums or a large amount of
other buried ferrous metal. The southernmost, large anomalous area
correlated well with one of the surface depressions observed recently
at the site, while the other two large areas partially correlated
with depressions. This information, in conjunction with historical
photographs, indicates that all anomalous areas are part of one large
fill' or disposal pit.

Further evaluation of Site H was done using EM with various coil
spacings, allowing for different depths of penetration. Results from
shallow soundings (0 to 7.5 meter effective depth range) indicate
three high intensity anomalies which correlate well with the magnetic
anomalies seen in the magnetometer survey. These anomalous areas
were also seen in the results from intermediate soundings (5 to 15
meters). In addition, three negative anomalies were noted near the
north and central portions of the site. These negative readings
indicate areas of lower conductivity, and may be attributable to
relatively non-conductive contaminants (organics), or to other
materials such as concrete rubble or clay. Deep soundings (12 to 30
meters) showed much lower conductivity readings over the entire site,
which may indicate that disposal was generally limited to a depth of
less than 15 meters.

Data Assessment and Recomnendatlons

The absence of any detailed historical information concerning waste
disposal or analytical data concerning Site H creates a major data
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gap. The scope of work for this site during the Dead Creek Project
includes collecting five surface and five subsurface soil samples for
analysis. A soil gas survey and ambient air monitoring will also be
completed at Site H. If specific contaminants are found, this data
base would not be sufficient to conduct feasibility study evaluations.

Depending on the results of the initial sampling, additional sampling
will be required to further define the extent of any contamination
found at the site. This would include installation of monitoring
wells and evaluation of ground water conditions. Further geophysical
investigations to the north to Cerro Copper Products Company
property would allow for more accurate definition of site boundaries
and potential drum disposal areas. Additional borings and subsurface
sampling or pit excavation would be necessary to accurately determine
locations and types of buried wastes.
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SITE I AND CREEK SECTOR A - CERRO COPPER PRODUCTS

Site Description

Site I is an operating copper refining and tube manufacturing
facility covering approximately 55 acres in Sauget, Illinois. The
areas of interest for the Dead Creek Project at this facility include
a former sand and gravel pit which was subsequently filled with
unknown wastes, and a holding pond (Creek Sector A) which formerly
served as head waters for Dead Creek. The Cerro Copper Products
property is bordered on the north by the Alton and Southern Railroad;
on the west by Illinois Route 3; on the south by Queeny Avenue; and
on the east by Falling Springs Road. The areas to be investigated
encompass roughly the eastern one-third of the property. Presently,
the former gravel pit/fill area is covered and graded, and is used
for equipment storage.

Site History and Previous Investigations

Cerro DePasco Corporation of New York purchased the existing plant
and property west of Dead Creek in 1957 from the Lewin-Mathes
Corporation. Cerro Copper subsequently added property east of the
creek to their holdings in 1967. Examination of historical aerial
photographs indicate subsurface disposal at Site I was discontinued
sometime between the years 1955-1962. These photographs also show
that Site I and Site H, which is located across Queeny Avenue to the
south, constitute one large subsurface disposal area. Monsanto
company submitted a "Notification of Hazardous Waste Site" form for
this landfill (Sauget Monsanto Illinois Landfill), indicating
disposal of organics, inorganics, and solvents in drums. The years
of operation listed on the notification are "unknown to 1957."
Historical photographs suggest activity at the site began prior to
1937.

Creek Sector A reportedly received discharges from Monsanto and
other companies prior to 1970. In the early 1970's, the culvert
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under Queeny Avenue was sealed off to restrict flow from these
ponds to the remainder of Dead Creek. The ponds were subsequently
regraded to the north for the purpose of directing drainage into a
concrete vault with a bar screen located at the north end of the
Cerro Copper Products property. When the water level in the ponds
rises, the water discharges through the vault to an interceptor,
which ultimately drains to the Sauget Wastewater Treatment Plant.
According to Cerro Copper officials, the only direct discharges to
the holding ponds at this time are area run-off and roof drainage.
No process wastewater, cooling water, or other wastes are directly
discharged. Five runoff drain pipes project from the west bank of
the ponds.

The holding ponds, Creek Sector A, on the Cerro Copper Products
property were identified as a major source of groundwater pollution
in the area as a result of the IEPA Preliminary Hydrogeologic
Investigation completed in 1981. Analyses of water and sediment
samples from the holding ponds are included in Tables IA-1 and IA-2,
and sample locations are shown in Figure IA-1. Contaminants detected
at significant concentrations in these samples include PCBs,
dichlorobenzene, aliphatic hydrocarbons, arsenic, cadmium, chromium,
lead, and mercury.

The IEPA Preliminary Hydrogeologic Investigation also included
installation of one monitoring well on the Cerro Copper Products
property downgradierrt from Site I and the holding ponds. Analyses of
samples collected from this well (well number G112) are included in
Tables B-6, B-7, and B-8, located in the Creek Sector B portion of
this report. Contaminants detected at elevated levels in this well
include chlorobenzene, dichlorobenzene, chloroaniline, phenol,
copper, phosphorus, and zinc. The contaminants in the ground water
may be attributable to Site I or the holding ponds (Creek Sector A);
however, a more detailed investigation is necessary to accurately
determine the source.

A geophysical investigation was scheduled to be conducted at Site I
as part of the initial investigations for the Dead Creek Project.
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TABLE IA-1: ANALYSIS OF WATER SAMPLES FROM CREEK SECTOR A
(COLLECTED BY IEPA)

SAMPLE DATE AND LOCATION

PARAMETERS
Alkalinity
Ammonia
Arsenic
Barium
BOD-5
Boron
Cadmium
COD
Chloride
Chromium (Total)
Copper
Cyanide
Fluoride
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate-Nitrite
pH
Phenols
Phosphorus
Potassium
R.O.E.
Selenium
Silver
Sodium
Sulfate
Zinc
PCB (ppb)
Aliphatic hydrocarbons (ppb)

11/26/80 1/26/81
5503
127
0.2
0.058
1.2

630
0.2
0.36

33
0.61
4.5
.01
0.4

227
58
6.6
35.8
1.0
0.0016
4.2
1.4
6.9
0.02
1.9
4.3

361
0.002
0.24

19.7
90
30
22

23,000

5504 5501 5502
110
1.0
0.025
0.7

158
0.3
0.19

1190
36
0.21
3.6
.01

0.7
260
28
2.8

28.7
0.67
0.0016
3.3
1.7
7.0
0.035
3.4
6.2

407

0.14
22.4
130
17
28 2.0

NOTES: All results in ppm unless otherwise noted
Blanks indicate that parameter was not analyzed
- Indicates below detection limits
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TABLE IA-2: ANALYSIS OF SEDIMENT SAMPLES FROM CREEK SECTOR A
(COLLECTED BY IEPA)

SAMPLE DATE AND LOCATION

PARAMETERS
Ammonia
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Zinc
Aliphatic Hydrocarbons
Dichlorobenzene
PCBs

11-26-80
x!28 x!29 x!28

30
1200
51

5300
140
5500

29,500
840
2300
140
101
570
670
29

2300
13 26

1.7
2.2 13

1-28-81
x!29
96

2500
22

13,100
490

24,000
51,900
2600
2100
250
6.9

1500
520
98

5800

NOTES: All results in ppm
Blanks indicate parameter not analyzed for
- below detection limits
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This investigation was cancelled on the scheduled day due to the
denial of access to the site by Cerro Copper officials.

Data Assessment and Recommendations

Field activities to be completed for these sites during the project
include collecting 32 surface soil and 15 subsurface soil samples at
Site I, and collecting three surface water samples from Creek Sector
A. A soil gas survey and ambient air monitoring are also scheduled
to be conducted at Site I. In order to have an adequate data base to
complete the feasibility study for these sites, additional informa-
tion is necessary. Additional field activities should include a more
detailed characterization of Creek Sector A, which would be accomp-
lished with sediment sampling and assessment of subsurface soil and
ground water conditions.

For Site I, the proposed geophysical investigation should be
completed prior to any additional field activities. Subsequent to
the geophysical investigation, 5-6 monitoring wells should be
stratigically located to ensure efficient collection of data
necessary to identify the presence of and to determine the sources of
any ground water contamination. Additional subsurface soil sampling
would be conducted, as necessary, in conjunction with monitoring well
installation. Excavation of test pits, in conjunction with sampling,
is an alternative method of data collection for Site I.
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SITE J. STERLING STEEL FOUNDRY

Site Description

Site J consists of two pits and a surface disposal area utilized by
an active steel foundry in the Village of Sauget, Illinois. The site
is bordered on the north by the Alton and Southern Railroad; on the
west by Monsanto Road; on the south by Little Avenue, and on the east
by a Mobil Oil Tank Farm. The surface disposal area is defined by a
triangular portion of the property to the northeast of the plant
buildings. Generally, surface drainage in this area is directed
toward a ditch along the northern perimeter. However, several
scattered depression areas are also evident. Two unlined pits and
one concrete-lined surface impoundment were observed at Site J, along
with an incinerator which is no longer in use (Figure J-l).

Site History and Previous Investigations

The pit located southeast of the plant building was excavated
approximately 30 years ago, based on a review of historical aerial
photographs. According to the site operator, it was a borrow pit for
road construction fill. The pit was subsequently filled with scrap
metal, demolition debris, and casting sand. No evidence has been
found suggesting disposal of hazardous materials in the borrow pit.
The other unlined pit, located north of the plant building, was
excavated in approximately 1950 for the purpose of collecting and
settling baghouse dust from furnaces in the foundry. The dust is
blown into this pit through underground piping, thus reducing the
chance for off-site migration of airborne particulates. The adjacent
concrete impoundment has two aerators, used to cool water from the
furnaces and compressors.

A small incinerator is situated immediately west of the former borrow
pit at Site J (Figure J-l). It has a stack approximately 15-18 feet
in height, and was used solely to burn trash and empty bentonite
sacks, according to the plant operator. The incinerator was operated
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for 10-12 years following its installation in 1970.

The surface disposal area covers approximately six acres to the
northeast of the plant buildings. Sometime in the mid-1970's,
Sterling Steel began to use this area for disposal of spent casting
sand, slag, scrap steel, and construction debris. No initial
excavation was done in this area prior to disposal activities, other
than installing a drainage ditch along the northern perimeter. The
area is periodically graded, although several depressional areas are
evident. Several corroded drums, apparently containing only casting
sand and slag, were also observed during a recent visit to the site.

R. 0. Shive and Claude Harrell began operations at Sterling Steel
Castings Company at its present location in 1922. In 1982, St.
Louis Steel Company purchased the facility, and the name was changed
to Sterling Steel Foundry, Inc. Raw materials used in Sterling's
casting operations included manganese, chromium, nickel, the
molybdenum, silicon, bentonite, and water. Water is circulated from
furnaces and compressors to the aerated holding pond, and wastewater
is directed to the Sauget Treatment Plant.

Site J has not been previously investigated by IEPA. The site was
identified by inspection of historical photographs, which indicate
possible disposal in the sand pits.

The original scope of work for the Dead Creek Project, as stipulated
in the RFP, called for geophysical investigations at Site J to
determine potential areas of drum disposal. Based on background
review and visual observation, it was determined that geophysical
surveys could not adequately define such locations in the originally
proposed surface disposal area. This is due to the high metal
content of the wastes in the area (casting sand, slag, scrap steel,
steel shot), which would result in the entire site appearing as one
large anomaly, thereby making it impossible to differentiate drums
from other wastes.
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A scaled down geophysical survey, including flux-gate magnetometry
and EM, was conducted in an area adjacent to the unlined pit
northeast of the plant buildings (Figure J-l). The purpose of this
survey was to determine if drum disposal may have occurred in this
area. A 100 feet by 100 feet grid was set up in a grassy area
immediately east of the pit, and survey lines were run on 20 foot
intervals. The magnetometer survey results indicated no sigifnicant
anomalies within the survey area. Several small anomalies did
appear, but were not large enough to infer drums. On-site
observations suggest that these smaller anomalies are a result of
buried slag or interference from steel castings and scrap metals
which are stored adjacent to the survey area.

An EM survey was conducted using the same basic grid system as above.
However, several survey points were offset due to physical limita-
tions (coil spacings for the EM are changed depending on desired
penetration, thus necessitating offsets). Analysis of the EM data
for both horizontal and vertical dipoles (10 meter spacing) indicates
an elongate, elliptical-shaped anomaly southeast of the unlined pit.
This anomaly dissipates to the north, and is likely attributable to
the stockpiled castings and scrap.

Data Assessment and Recommendations

No analytical data is presently available concerning Site J. The
scope of work for this project includes collecting five surface and
five subsurface soil samples for waste characterization. In addition
to this sampling, a soil gas survey and ambient air monitoring will
be conducted at Site J. If contamination is detected, additional
attempts should be made to locate information concerning past
operations at the site. Additional subsurface soil sampling and
installation and sampling of ground water monitoring wells should
then be carried out. If contamination is detected, this added
investigation would be essential in order to complete feasibility
study activities.
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SITE K. FORMER SAND PIT

Site Description

Site K is the location of a former sand pit for which no file
information could be located. The site is located north of a
residential area on Queeny Avenue, and east of Falling Springs Road
in Sauget, Illinois (Figure K-l). Site K covers approximately six
acres, and presently the property is unoccupied. Several trucks with
the name M-T-S, Inc. (Sauget) on the doors were observed at the site
during preliminary reconnaissance, but there was no activity at the
property. Subsequent attempts to contact M-T-S, Inc. by telephone
did not succeed. Several trailer homes and houses are located within
100 feet of the site. The pit, which constitutes Site K, has been
filled and covered with soil and gravel, and the area has been graded
to the surrounding topography.

Site History and Previous Investigation

Historical aerial photographs suggest possible waste disposal
operations at Site K. Excavation at the site began sometime in the
late 1940s. By 1955, the site was filled with unknown materials, and
a vegetation cover had started to develop. No buildings were
apparent at the site at the time of the initial excavation. After
the excavation was filled, the site remained unchanged until at least
1968. Photographs from 1973 again show an excavation, somewhat
larger than the first one, in the same location at Site K. This pit
contained water, as seen in photographs from 1973 and 1974, and a
building had been erected at the site sometime prior to 1973. No
information has been located concerning operations at the site during
this time period. The second excavation was filled with unknown
materials by 1979, and the site has apparently remained generally
unchanged since that time.

Previous investigation of Site K has been limited to a review of the
historical photographs. No field investigations have been conducted
at the site.
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Data Assessment and Recommendations

No sampling and/or analytical data has been developed to date for
Site K. Since other sand pits/disposal operations in the area have
shown significant contamination, it is entirely possible that
the disposal of hazardous materials did occur at this site. Field
activities scheduled for Site K consists of collecting three
subsurface soil samples and conducting soil gas and ambient air
surveys. This sampling should be adequate to determine the presence
of wastes and also indicate if further investigation is necessary.
If contamination is detected, additional attempts should be made to
locate information concerning past operations at the site.
Additional subsurface soil sampling and installation and sampling of
groundwater monitoring wells should then be carried out. If
contamination is detected, this added investigation would be
essential in order to complete feasibility study activities. In
addition, depending upon subsurface conditions identified, a
geophysical investigation may be of value to delineate pit boundaries
as well as determine the presence of subsurface drum disposal.
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SITE L - OLD WAGGONER COMPANY IMPOUNDMENT

Site Description

Site L is the location of a former surface impoundment used by the
Harold Waggoner Company to dispose of wash water from a truck
cleaning operation. The impoundment was situated approximately 250
feet south of the present Metro Construction Company building, and
approximately 125 feet east of Dead Creek (Figure L-l). The site is
now covered with black cinders, and is used by Metro Construction
Company for equipment storage. Several rows of heavy equipment are
presently stored in the immediate area of the former impoundment.
This equipment should be moved prior to any field activities.

Site History and Previous Investigations

Waggoner Company, owned and operated by Harold Waggoner,
specialized in hauling industrial wastes for companies in the St.
Louis/Metro East area. Harold Waggoner operated the company from
1964 to 1974, when he sold the operation to Ruan Trucking Company.
Prior to 1971, Wagonner reportedly discharged wash water from truck
cleaning operations directly to Dead Creek. In August 1971, the IEPA
ordered Waggoner to cease discharging wastes to the creek. Subse-
quently, a pit was excavated for the purpose of storing wash waters,
and the pit was used by Waggoner until 1974. Based on a review of
historical photographs, the dimensions of this pit were determined to
be roughly 70 feet by 150 feet. Ruan Trucking reportedly continued
this practice of wash water storage until 1978. The property was
then leased, and later purchased, by Tony Lechner of Metro
Construction Company.

The IEPA calculated a rough estimate of the quantity of wash water
disposed of in the impoundment between 1971 and 1978. This estimated
volume, 164,000 gallons, is based on the assumption that Ruan
Trucking operated at the same volume as Waggoner. The estimate is
useful as a starting point for further calculations concerning
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expected leachate migration rates and plume characteristics in the
ground water aquifer. It should be noted that the impoundment was
not lined, and the base consisted of medium to coarse grained sands.

Site L was identified in the IEPA St. John Report as a source of both
ground water and surface water contamination in the area. The IEPA
study included collecting several soil/sediment samples and one
groundwater sample from areas downgradient of Site L. Results from
analyses of sediment samples are presented in Table B-l, located in
the Creek Sector B portion of this report. Results from the analyses
of groundwater samples from the monitoring well downgradient of
Site L (well 6109) are included in Tables B-6, B-7, and B-8 (Creek
Sector B).

Monitoring well G109, located approximately 100 feet west of the
former impoundment, was found to be the most polluted well during
lEPA's preliminary investigation. Also, during the installation of
G109, drillers became nauseous from fumes at the well location.
Initial sampling conducted by IEPA on October 23, 1980 indicated the
presence of chlorophenol, phenol, and cyclohexanone, along with
relatively high levels of heavy metals (Table B-6). Analyses from
subsequent sampling events did not show organic contaminants, other
than phenol. Arsenic, cadmium, copper, nickel, and phosphorus were
detected at quantities significantly above lEPA's water quality
standards. Other IEPA monitoring wells adjacent to the creek showed
concentrations of these contaminants at least an order of magnitude
(10 times) less than those found in 6109. No other likely sources of
contamination are known to exist in the immediate area. In view of
these points, it is likely that contaminants found in well 6109 are
attributable to the former disposal impoundment (Site L).

Surface soil samples collected in the vicinity of Site L during the
IEPA study include X106, X120, and X125 (Figure L-l). Samples X106
and X125 were taken from the creek bed, and X120 was taken from
surface soil east of the creek in the general vicinity of the
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impoundment. Analyses of these samples are presented in Table B-l,
which is located in the Creek Sector B portion of this report. High
levels of several organic contaminants were detected in X125. These
include alkyl benzenes, dichlorobenzene, dichlorophenol, hydro-
carbons, naphthalenes, and trichlorobenzene at concentrations ranging
from 78 to 21,000 parts per million (ppm). PCBs, including 10,000
ppm at X125, were detected in all three samples. Sample X106 was not
analyzed for inorganic parameters, and concentrations of inorganics
in X120 and X125 were only slightly higher than those found in the
background soil sample X121 (see Tables B-l and B-3).

Geophysical surveys were completed at Site L as part of the Dead
Creek Project in December, 1985. These surveys included the use of
EM and flux-gate magnetometry over a 200 feet by 200 feet grid in the
area of the former disposal impoundment. Two rows of heavy equipment
and trailers were present in the middle of the site at the time of
the survey.

Magnetometer readings indicated a significant magnetic anomaly in the
southwest corner of the site. Another large anomaly was observed
between the rows of equipment; but an accurate assessment of the size
and actual magnitude of the anomaly was not possible due to surface
interference. An EM survey was conducted using different coil align-
ments to obtain readings from various depths. Shallow soundings
indicated a single anomaly with the approximate dimensions of 150
feet by 100 feet in the southeast corner of Site L. Readings in this
area were significantly higher than those obtained from a random
check point in the cultivated field to the south. Deeper instrument
penetration showed an anomaly that was similarly located in the
southeast corner; however, the size and the magnitude of the readings
were smaller than observed in the shallow investigation. Readings
from the remainder of Site L showed no significant anomalies,
although these readings were generally higher than those seen at the
check point in the cultivated field. This is probably due to cinders
covering the site, which are not present in the cultivated field.
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Data Assessment and Recomnendatlons

Investigations planned for Site L during the RI include subsurface
soil sampling and soil gas monitoring. Ambient air monitoring will
also be conducted as for all sites in the project.

Further activities necessary to provide adequate data for the
feasibility study should include installation and sampling of 3 to 4
monitoring wells, and collecting additional subsurface soil samples.
Subsurface soil sampling would be done in conjunction with well
installation, and would provide additional data concerning migration
of contaminants. The hydrology of the area also needs to be assessed
to determine the interaction, if any, between the ground water and
the creek.

Preliminary geophysical investigations and subsequent acquisition of
historical aerial photographs indicate the likely presence of waste
residues extending to the farmland to the south of Site L. Accord-
ingly, additional surveys should be conducted south of the area
initially surveyed. Additional geophysical investigations would
allow better definition of the impoundment boundaries and also aid in
delineating off-site migration of contaminants.

L-5



SITE M. HALL CONSTRUCTION PIT

Site Description

Site M is a sand pit excavated by the H.H. Hall Construction Company
in the mid to late 1940's. The pit is located immediately east of
Dead Creek, and approximately 300 feet north of Judith Lane in
Cahokia, Illinois (Figure M-l). The dimensions of the pit are
approximately 275 by 350 feet. Presently, Site M is enclosed by a
chain link fence, which also surrounds Creek Sector B. A small
residential area is located just east of the pit on Walnut Street,
which earlier served as an access road to Site M. The pit was
excavated prior to any residential development on this street.
Observations suggest that the pit is apparently isolated from Dead
Creek by an embankment; however, this embankment may not be
continuous. Aerial photographs indicate that a small break in the
southern part of the embankment may allow flow between the creek and
Site M. This possibility is supported by past IEPA inspections
indicating discoloration in the pit similar to that observed in Dead
Creek.

Site History and Previous Investigations

No information is available on file concerning waste disposal
activities at Site M. It is possible that disposal did occur,
since access to the pit remained unrestricted until a snow fence was
erected in 1980. From review of historical aerial photographs, it is
evident that minor changes in the dimensions of the pit have occurred.
This could be an indication of filling around the perimeter of the pit.
IEPA and the Cahokia Health Department have received numerous
complaints about Site M and the creek from residents in the area.
These complaints address, for the most part, seepage of odoriferous
water into basements and problems associated with well water used to
water gardens and lawns.

IEPA sampled several private wells in the area during the preliminary
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hydrogeological study conducted in 1980. In addition, one sample of
basement seepage from a home on Walnut Street near Site M was
collected. Analytical results of these samples are presented in
Table B-9, located in the Creek Sector B portion of the report. The
results show concentrations of copper, manganese, and phosphorus
above the state's water quality standards in one or more wells as
well as in the basement seepage sample.

In conjunction with the creek sampling done in 1980, IEPA collected
sediment and water samples from Site M. Analytical data for these
samples are presented in Table M-l. In general, the water samples
showed no significant contamination, although water quality standards
for copper, phosphorous, and zinc were exceeded. Trace levels of
PCBs (0.9 to 4.4 ppb) were found in both samples. The sediment
samples, however, did show fairly high levels of several
contaminants, including cadmium, chromium, copper, lead, nickel,
zinc, and PCBs. In general, the samples closer to the break in the
embankment separating Site M from Dead Creek showed higher levels of
contaminants than the other samples.

Because water levels in the pit were approximately two feet higher
than those found in the closest monitoring wells, the IEPA study
concluded that there is no hydrological connection between water in
the pit and the ground water aquifer. This assessment may or may not
be accurate.

Data Assessments and Recommendations

The IEPA study conducted in 1980 showed significant contamination at
Site M and identified specific waste types present. Investigation of
Site M for the Dead Creek Project includes collecting two surface
water and three sediment samples. A soil gas survey and ambient air
monitoring will also be conducted at Site M. This sampling program
will not provide sufficient data to adequately evaluate remedial
alternatives. Core samples should be collected from the bottom of
the pit in order to determine the types of wastes present and the
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TABLE M-l:

ANALYSIS OF SURFACE WATER AND SEDIMENT SAMPLES FROM SITE M
(COLLECTED BY IEPA 9-15-80)

SAMPLE LOCATIONS

PARAMETERS
Alkalinity
Arsenic
Barium
Beryl i urn
BOD-5
Boron
Cadmium
Calcium
COD
Chloride
Chromi urn
Copper
Cyanide
Flouride
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phenol
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Zinc
PCBs
Dichlorobenzene

Water
S 501
80
0.006
0.2

4
0.2

58
27

0.035
0.02
0.4
0.8

6
0.06

0.02
0.01
0.17
5.9

24

0.1
0.0009

S 502
85
0.01
0.5

33
0.2

85
28

0.33

0.4
1.8
0.01
6

0.82

0.05
0.01
0.31
6.2

25

0.7
0.0044

X 123

4,400
3

40
12,500

150
18,700

49,000
1,400
3,400
200

1,600

950
30
650
175
42

17,700
1,100

Sediment
X 124

350
1

25
4

. 4,500

50
4,500

13,500
130

3,500
80

590

1,000
6

100
27
19

2,600
24

NOTE; All results in ppm.
Blanks indicate parameter not analyzed.
- Indicates below detection limits.
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extent of vertical migration of contaminants that has occurred. In
addition, several borings should be completed around the perimeter of
the pit, including the embankment between the pit and the creek. It
would also be necessary to verify that there is no hydrological
connection between the water in the pit and the ground water aquifer.
This would be best accomplished using continuous recording gauging
stations at wells in the vicinity of the creek and at the pit. These
activities would provide the information necessary to proceed with a
viable remedial program.
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SITE N - H.H. HALL CONSTRUCTION CO.

Site Description

Site N is an operations and equipment storage facility for the H. H.
Hall Construction Company of East St. Louis. The site is located in
a residential/commercial neighborhood in the town of Cahokia,
Illinois. Site N is bordered on the north by residential property
along Judith Lane; on the west by Dead Creek; on the south by
residential property along Edwards Street, and on the.east by Falling
Springs Road. The entire facility covers approximately 23 acres.
Access to the site is restricted by a chain link fence.

Site History and Previous Investigation

Historical photographs indicate that a borrow pit existed at the
facility which may have been used for waste disposal. The borrow
pit, located in the southwest corner adjacent to Dead Creek, is
roughly 4-5 acres in size (Figure N-l). No file information has been
located concerning waste disposal at Site N. The pit has been filled
and covered.

Historical photographs indicate that excavation at Site N began
sometime prior to 1950. The presence of water in the pit was
displayed in photographs from 1950, suggesting excavation into the
Henry Formation aquifer. Hall Construction Company officials were
recently contacted in an attempt to gather further information about
the site. Apparently the pit was excavated in the late 1940's as a
borrow pit for road construction materials. According to the
officials contacted, concrete rubble and other demolition debris are
the only wastes disposed of in the pit by Hall Construction. The
area is presently covered with rubble and debris and is used only for
equipment storage.

Although no analytical data has been developed for Site N, it should
not be overlooked as a possible source of contamination in the area.
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The site is located adjacent to Creek Sector C of Dead Creek, which
has shown elevated levels of several contaminants, including PCBs.
At this time, it cannot be determined if the contamination in Creek
Sector C is the result of flow from the heavily-contaminated Creek
Sector B, or the result of other unknown sources. It is also not
known if access to Site N has always been restricted. Accordingly,
the possibility exists that other parties may have used the pit for
disposal.

Data Assessment and Recommendations

No sampling or field investigation data is presently available for
Site N. Field activities scheduled at Site N during the Dead Creek
Project include collecting three surface and two subsurface soil
samples. In addition, a soil gas survey and ambient air monitoring
will be conducted at the site. These investigations should be
adequate to characterize the types of wastes present. The results of
this sampling should also indicate if further investigation of the
site is warranted.

If contamination is identified at the site, additional subsurface
soil sampling and installation and sampling of groundwater monitoring
wells should be carried out. This added investigation would be
essential to complete feasibility study activities. In addition,
depending upon subsurface conditions identified, a geophysical
investigation may be of value to delineate pit boundaries and
determine the presence of subsurface drum disposal. The hydrology of
the creek in relation to the site should also be assessed to
determine the potential for discharge from the pit to the creek.
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SITE 0 - SAUGET WASTE WATER TREATMENT PLANT

Site Description

Site 0 is the Sauget Waste Water Treatment Plant and related
property, located on Mobile Avenue in Sauget, Illinois. The property
covers approximately 45 acres in a heavily industrialized area. The
site consists of a series of four inactive sludge dewatering lagoons
and a separate area of contamination. The former sludge lagoons
cover approximately 20 acres to the south of the treatment plant
buildings, and the identified contaminated area (3 acres) is located
immediately west of the Sauget Waste Water Treatment Plant on the
northwest corner of the property.

Site History and Previous Investigations

The Sauget Treatment Plant has been in operation in some form since
approximately 1952. The plant primarily treats effluent from area
industries, but also provides treatment for the entire Village of
Sauget. Approximately ten million gallons per day (MGD) of waste
water is treated at this facility, of which over 95 percent is from
industrial sources. Area industries served by the Sauget Treatment
Plant include Monsanto Chemical, Cerro Copper, Sterling Steel
Foundry, Amax Zinc, Rogers Cartage, Edwin Cooper, and Midwest Rubber.
Effluent from the treatment plant is directed to a National Pollutant
Discharge Elimination System (NPDES) permitted discharge point in the
Mississippi River.

The treatment plant has a long history of NPDES permit violations,
for the most part due to the chemical quality of the plant effluent.
Mercury, PCBs, and organic solvents have been detected at concentra-
tions exceeding permit limits on several occasions. A USEPA study
conducted in 1982 concluded that the treatment plant waste water
contributed a substantial volume of priority, toxic pollutants
annually to the Mississippi River. Since operations began, the plant
has undergone several modifications and upgrades, increasing both
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capacity and effluent quality.

According to a Notification of Hazardous Waste Site Form submitted to
USEPA in 1981, the former lagoons were used for disposal of clarifier
sludges from 1965 to approximately 1978. The lagoons were designed
to drain liquid from the sludge. The lagoons were not artificially
lined, and were apparently excavated into the Henry Formation Sand.
Initially, the sludge was not treated in any way after being
placed in the lagoons. After an unknown period of time, lime was
used for neutralization.

In 1982, IEPA personnel collected a sample of filter cake sludge from
the treatment plant, which provides an indication of the chemical
quality of sludges placed in the lagoons. Analysis of this sample
showed several organic contaminants, including chlorinated benzenes,
xylene, and aliphatic hydrocarbons, at concentrations ranging from
120 to 820 ppm. The lagoons are presently covered with two feet of
clay and have been vegetated. Sludges from the Sauget Treatment
Plant, which is still in operation, are presently taken to two
lEPA-permitted landfills in the St. Louis Metro-East area.

Extensive construction/excavation has been done since 1981 in the
area surrounding the Sauget Treatment Plant. The new American
Bottoms Regional Treatment Plant, completed in 1985 but not on line
as yet, is located immediately south of the former sludge lagoons.
Several problems involving chemical wastes were encountered during
excavation work for the construction of this facility. In 1984,
workers uncovered a black, tar-like substance with a strong solvent
odor while digging a trench for sewer and water lines to the new
treatment plant. Although file information is sketchy concerning the
exact location of this incident, it is thought to be in the southern
portion of Lagoons 3 and 4 (Figure 0-1). Two samples of the waste
material were collected by Envirodyne Engineers, Inc. (EEI) of St.
Louis, and a limited organic analysis was run. Both samples showed
the presence of PCBs (477 to 653 ppm), phenol (0.28 to 12.0 ppm), and
oil and grease (29 to 35 percent). Benzene was also detected at
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trace levels (1 ppb) in both samples.

Several additional locations have reportedly been sampled by EEI as a
result of uncovering waste materials during excavation activities
around the Sauget Treatment Plant. However, attempts to gather
information concerning specific sample locations and analytical data
have been of limited success. Chemical data for two soil samples
collected from excavated soil piles in the area of the former sludge
lagoons was acquired. These results are shown in Table 0-1. Both
samples show high levels of several chlorinated organics and other
priority pollutants. Values were listed for total PCBs, however, the
PCB results could not be verified by the laboratory. Although
limited data has been acquired, available data indicates that the
former sludge lagoon area likely contains widespread organic and
inorganic contamination.

In 1983, IEPA identified another highly contaminated area at Site 0.
This area is located directly west of the existing treatment plant
and approximately 200 feet north of the Clayton Chemical Company
property (Figure 0-1). IEPA and EEI personnel conducted a
cooperative sampling effort in this area during February and March of
1983. A total of 33 surface and subsurface soil samples were
collected and analyzed for PCBs and TCDO (samples collected in March
were analyzed for TCOD only). Analytical results for these samples
are shown in Tables 0-2 and 0-3. The results of initial sampling
done in February show relatively high levels of PCBs in all samples,
including those taken to a depth of 14 inches. Sample location 5, in
the area of a proposed effluent-pump station, was the only location
where TCDD was detected in the initial sampling. Based on the
results from samples collected in February, it was determined that
further sampling would be necessary. In March, 1983, 21 soil samples
were collected from 10 locations in the area of the initial sampling.
Depths of these samples ranged from 0 to 28 inches. Sample number 14
was a composite of several soil piles, and samples 10A and 108 were
spiked control samples. The results of these samples indicate
significant TCOD contamination throughout the area. Sample locations
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TABLE 0-1: IDENTIFIED ORGANIC COMPOUNDS IN
SAMPLES FROM TRENCH EXCAVATION
AT SITE 0 (COLLECTED JULY 20, 1984
BY RUSSELL AND AXON, INC.)3

SAMPLE LOCATIONS

PARAMETERS
2,4-Dichlorophenol
Pentachlorophenol
2,4,6-Trichlorophenol
Crysene
Benzo-k-Fluoranthene
Bis(2-Ethylhexyl) Phthalate
1,2-Chlorobenzene
1,4-Dichlorobenzene
Di -Butyl Phthalate
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
PCBs
Benzo(a)Pyrene

SAMPLE 1
50.1

3,600
39.3
123
15.9
10.9

100
102
65.3
*
4.2

SAMPLE 2

159

2.2
0.45

12.2
8.01
5.06
1.6
2.1
1.6*
1.0

BLANK

0.098

0.1

NOTE: All results in ppm.
Blanks indicate compound not detected.
* Identified, but values cannot be verified,
a Analysis performed by Envirodyne Engineers, Inc. (EEI),

St. Louis, MO.
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TABLE 02: ANALYTICAL RESULTS FOR SOIL SAMPLES
AT SITE 0 (SPLIT SAMPLES COLLECTED
FEBRUARY 19, 1983 BY IEPA AND EEI)

o
at

PARAMETERS
SAMPLE

1
2A
2B
3A
3B
4A
4A
4B
5A
5A
SB
6

NO. (Depth)
[0" - F")
;0"- F")
7" - 13")
lO" - 7")
7" - 13")
0" - 6")
0" - 6")
6" - 13")
ID" - 6");OM - 6")
(6" - 14");OM - 8")

PCB - IEPA
1,500
7,600
390

9,100
40

20,000

54,000
32,000

20,000
120

PCB - EEI
3,690
5,350
716

137,250
28

21,020
15,510
149,600
112,930

12,050
90

TCDD - IEPAa

18
17
4.1

TCDD - EEI

28

5.1

Comment

Duplicate-EEI

Duplicate-IEPA

NOTE: All results in ng/g (ppb).
Blanks indicate below detection limits.
- Indicates parameter not analyzed.
a Hazel ton Raltech, Inc. performed TCDD analysis for IEPA.



TABLE 0-3: ANALYTICAL RESULTS FOR SOIL SAMPLES
AT SITE 0. (SPLIT SAMPLES COLLECTED
MARCH 12, 1983 BY IEPA AND EEI)

SAMPLE NO. (Depth)
7A (O11- 6")
7B (8" - 16")
8A (0" - 6")
8B (6" - 12)
8C (13" - 18")
8D (18" - 25")
8D (18" - 25")
9A (0" - 6")
98 (6" - 12")
9C (14" - 21")
90 (22" - 28")
10A
10B
11A (0" - 6")
11B (G" - 18")
12 (10" - 19")
13A (0" - 7")
13B (7" - 18")
14 (0" - 6")

15 (0" - 16")
16 (0" - 18")

TCDD - IEPAa

1.8
77
*

1.3
it

0.92
12
*

*
*

13
25

PARAMETERS
TCDD - EEI

44
Interferences
19
37
56

13

13
170

COMMENTS

Duplicate

Control Sample
Control Sample

Composite of soil
. samples

NOTE: All results in ng/g (ppb).
Blanks indicate below detection limits.
* Sample not collected by IEPA.
a Hazelton Raltech, Inc. performed TCDD analysis for IEPA.
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8, 15 and 16, all near the proposed pump station, showed the highest
concentrations of TCDD (ranging from 13 to 170 ppb).

Based on the results of the sampling done in February and March,
1983, USEPA estimated that 2800 cubic yards of contaminated soil
existed at the site. Further sampling was proposed by USEPA to
determine the extent of PCB and dioxin contamination, and plans were
prepared by Russell and Axon, Inc., a contractor for the Village of
Sauget, for a temporary containment facility for the contaminated soil
The USEPA, IEPA, the Village of Sauget, and contractors representing
the village were involved in discussions concerning possible remedial
alternatives for the contaminated soil. However, no remedial actions
have been implemented to date. Presently, a fence encloses the
contaminated area, and the surface has been covered with gravel.

The source of the PCB and dioxin contamination on the northwest
portion of the site has not been conclusively determined. A likely
source is a tank owned by Bliss Waste Oil of Missouri, which was
located on the Clayton Chemical Company property. Bliss Waste Oil
had four above-ground storage tanks located in the northern portion
of Clayton's property which were used to store waste oil and diesel
fuel. In February, 1983, a former employee of Bliss informed IEPA of
a leaking underground storage tank owned by Bliss in the area of the
other tanks. This tank was apparently used to drain unwanted liquid
from the above ground tanks.

IEPA located the underground tank and conducted preliminary sampling
an excavated area around the tank. Analysis of these samples detected
significant levels of PCBs and other priority pollutant organic
compounds. In June, 1983, the underground tank was removed by a
contractor for Russell Bliss (the former owner), and additional
sampling was done to determine the extent of remaining soil
contamination. Liquids and sludges in the tank were containerized,
along with contaminated soil from the excavation. All containerized
materials were removed to a licensed hazardous waste facility by
November, 1983.
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Data Assessment and Recommendations

Based on the information outlined above, there is significant and
widespread contamination in the area of the Sauget Treatment Plant.
Additional information is available from Russell and Axon, Inc., and
further attempts should be made to secure all data pertaining to
chemical wastes in the area from this contractor. A signifcant
amount of analytical data has been generated for the contaminated
area west of the treatment plant. However, the horizontal and
vertical extent of contamination has not been assessed. Similarly,
very little data is available with respect to the former sludge
lagoons which would be useful in proposing remedial alteratives.

The present scope of work for this project includes only collecting
and cataloging all data pertaining to Site 0. Wastes have been
characterized in the area west of the treatment plant, and two major
contaminants have been identified to a depth of 28 inches in this
area. Data is also available from samples taken in the vicinity of
the former sludge lagoons which provides an indication of possible
waste types present in the lagoons. The approximate boundaries of
the lagoons can be determined based on a review of historical aerial
photographs. The data generated to date for Site 0 indicates that
further field investigation is warranted. In order to define
and specify remedial alternatives, the areas of surface and
subsurface soil contamination need to be accurately defined. In
addition, since the sludge lagoons are not lined, and may have been
excavated into the Henry Formation aquifer, a strong possibility for
ground water contamination exists.

For the former sludge lagoons, it is recommended that soil borings be
completed into the lagoons to a depth sufficient to assess the
vertical migration of contaminants from the lagoons. The borings
should be located so as to provide intersecting cross sections for
mapping purposes, and should cover the entire lagoon area. Samples
should be composited for ten foot intervals for each boring and
analyzed for all hazard substance list (HSL) compounds. These
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borings and samples would provide adequate characaterization of the
chemical constituents present in the lagoons and provide information
concerning vertical migration of contaminants. In addition, four
deeper borings should be completed around the periphery of the
lagoons to determine if, or to what extent, wastes have migrated from
the lagoons. Detailed field screening would be done on samples from
these borings using a portable gas chromatograph (GC). A geophysical
investigation using electromagnetics would be completed in conjunc-
tion with these borings to define the lateral extent of any contam-
inant plume that may be present. If initial borings into the lagoons
indicate that ground water monitoring is necessary, the deeper
borings around the periphery could be used for monitoring well
emplacement.

The identified area of soil contamination west of the treatment plant
should be more accurately defined. Recommendations for this area
include completing several test borings in the area to determine the
maximum depth of contamination, followed by grid sampling to
accurately define the contaminated area. Samples collected from the
test borings could be extracted and analyzed for PCBs in the field
using GC. Since they were found at high concentrations in previous
samples, PCBs would be a good indicator for other possible
contaminants. Following the determination of the maximum depth of
contamination, a detailed sampling program should be developed and
conducted in order to define the extent of contamination.
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SITE P - SAUGET/MONSANTO LANDFILL

Site Description

Site P is an inactive, lEPA-permitted landfill covering approximately
20 acres in Sauget, Illinois (Figure P-l). The site is bordered on
the west by the Illinois Central Gulf Railroad; on the south by
Monsanto Avenue, and on the east by the Terminal Railroad Association
railroad. The two railroads converge to delineate the north
boundary. Generally, the geology at the site consists of silty sand,
underlain by fine grained to silty clay, followed by fine to coarse
grained sands down to the bedrock. Surface drainage is to the
south-central portion of the site, which was not landfilled due to
the presence of a potable water line in this area. A depression area
is also found along the east perimeter, adjacent to the Terminal
Railroad. Surface drainage will not leave the site due to the
presence of railroad embankments along the perimeter and the
depression in the central portion of the site.

Site History and Previous Investigations

Sauget and Company entered into a lease agreement with the Union
Electric Company in St. Louis to operate a waste disposal facility in
1972. In January 1973, IEPA issued an operating permit to Sauget and
Company to accept only non-chemical waste from Monsanto. Sauget and
Company subsequently applied for, and was granted, a supplemental
permit in 1974 which allowed acceptance of general waste and
diatomaceous earth filter cake from Edwin Cooper, Inc. (now Ethyl
Corp.). The IEPA began conducting routine inspections of the
facility in 1974, at which time no violations were evident. In
October 1975, an inspector observed a small amount of yellowish,
tar-like liquid in an area adjacent to several crushed fiber drums
which were labelled "Monsanto ACL-85, Chlorine Composition." Sauget
and Company and Monsanto were subsequently notified of this permit
violation, and the matter was not further addressed. The site was
operated in general compliance until December 1977, when an
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inspection revealed the disposal of approximately 25 metal containers
(12-15 gallon) full of phosphorus pentasulfide (P2ss). a
flammable solid. Monsanto was required to excavate and remove all of
this material from the site, and to discontinue disposal of any
chemical wastes or packagings.

The IEPA became aware of another potential problem at this time,
specifically the use of a Southern Railway slag pile for intermediate
and final cover material. Analysis of this slag showed it to be
unsuitable as cover due to its high permeability and heavy metal
content. Cinders were also used as cover material at Site P, and are
expected to pose the same problems as the slag; that is, increased
surface water infiltration and the resulting potential for leaching
heavy metals along with organic wastes into the groundwater.

State inspections in 1978 and 1979 indicated unpermitted disposal of
Monsanto ACL filter residues and packagings. The composition of this
material is not known. According to the site operator at that time,
this material would occasionally ignite when in contact with the
filter cake waste from Edwin Cooper.

An Illinois American Water Company distribution main was discovered
in 1980 during preparatory excavation on the southern portion of the
site. The south one-third of the property was purchased from
Illinois Central Gulf in 1971 by Paul Sauget. Following discovery of
the water line, Site Plans and permits were modified to include no
waste disposal within 100 feet of the line.

Review of available IEPA records indicates that the Edwin Cooper
filter cake is the only industrial process waste that was reported to
have been disposed of at Site P. Records indicate that approximately
117,000 cubic yards of this material was accepted. The filter cake
was classified as non-hazardous on special waste authorization permit
number 7400017, based on EP toxicity results submitted in 1973.
Additional analytical data is available for a filter cake composite
sample from Edwin Cooper in 1979 which indicates elevated levels of
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lead (18.4 ppm), cadmium (1.8), zinc (7,220 ppm), and a pH of
11.22. No groundwater monitoring program has been established for
Site P, nor have wastes at the site been adequately characterized.
No sampling or other field investigation activities have been
conducted, other than routine IEPA inspections, at the site.

Data Assessment and Recommendations

A groundwater study consisting of installation and sampling of 6
wells is the only planned field investigation for Site P during the
Dead Creek Project. Additional investigation will be necessary to
adequately characterize the site and to provide an adequate data base
for conducting the feasibility study if groundwater contamination is
detected. Further evaluation of subsurface soil conditions at the
site would be necessary in order to define waste characteristics and
the vertical and lateral extent of contamination so that remedial
alternatives can be assessed.
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SITE Q - SAUGET/SAUGET LANDFILL

Site Description

Site Q is the Sauget/Sauget Landfill, an inactive waste disposal
facility operated by Sauget and Company between the years 1966 and
1973. The site is approximately 90 acres in size, including a
southern extension, as delineated by the Alton and Southern Railroad
tracks (Figure Q-l). The site is located on east bank of the
Mississippi River and is also on the river side of a U.S. Army Corps
of Engineers flood control levee. Site Q is also situated
immediately east of Site R, commonly known at Sauget Toxic Dump, a
chemical waste disposal facility owned by the Monsanto Chemical
Company.

Site Q was operated without a permit from IEPA, although registration
with the Illinois Department of Public Health was obtained for the
north site in 1967, prior to the formation of the IEPA. The site is
presently covered with black cinders, which is an unsuitable cover
material due to its high permeability. Site Q is presently owned by
the Riverport Terminal and Fleeting Company, and the property is
leased to the Pillsbury Company. Pillsbury operates a coal unloading
facility at the site.

Site History and Previous Investgatlons

Disposal operations at Site Q began in approximately 1966 in the
northernmost portion of the property. A Union Electric Company
flyash pond existed at the site in an area immediately south of
Monsanto1s chemical dump. IEPA inspections in the early 1970's
documented several violations of the Illinois Environmental
Protection Act, including open burning, use of unsuitable cover
materials (cinders and flyash), and acceptance of liquid chemical
wastes. Septic tank pumpings were also accepted at the site from
approximately 1968 to 1972, and were apparently co-disposed with
general municipal refuse.
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in April, 1971, a complaint was filed by IEPA against Sauget and
Company for the violations mentioned above. The company was ordered
to cease and desist open burning, accepting liquid chemical wastes,
open dumping, and use of cinders and flyash as cover material. In
July, 1972, a smoldering underground fire was observed by IEPA
inspectors at the site. The fire continued to smolder until October,
1972 despite repeated attempts to extinguish it. Underground fires
were a continuing problem, as documented by later IEPA inspection
reports. In the spring of 1973, flood waters from the Mississippi
River inundated Site Q. This condition persisted into the fall, and
operations at the site were discontinued. Exposed refuse was
observed being carried downstream in the river at that time.

Sauget and Company filed a permit application to IEPA in 1972 for a
proposed extension to the existing landfill. The proposed extension
was located south of the Alton and Southern railroad tracks, and will
be referred to as the south site. IEPA denied issuance of a permit
for this extension several times, as Sauget and Company had filed
repeated applications. Although approval of the south site was never
issued, disposal operations continued in this area.

In the early 1970's, IEPA collected several samples from Site Q.
Approximate sample locations are shown in Figure Q-l. Analytical
data for samples collected from ponded water, leachate seeps, and
ground water are provided in Table Q-l. The first set of samples,
collected in October, 1972, consisted of one sample from ponded
water, and one leachate sample. The results for these samples show
the presence of several metals, including copper, iron, lead,
mercury, and zinc. Ground water samples were collected in January,
1973 from two monitoring wells at Site Q. Information regarding
construction details for these wells has not been located. Sample
GW-1 showed trace levels of cadmium, silver, and phenols, while GW-2
showed very little evidence of contamination. Samples were again
collected by IEPA from ponded water at Site Q on two occasions in
April, 1973. Analytical results showed low levels of boron, cadmium,
copper, iron, lead, manganese, mercury, nickel, and zinc in sample
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TABLE Q-l: ANALYSIS OF SURFACE AND GROUND WATER
SAMPLES COLLECTED BY IEPA AT SITE Q

SAMPLE LOCATIONS AND DATES

PARAMETERS
Calcium
Magnesium
Sodium
Potassium
Ammonia
Boron
Cadmium
Chromium (Total)
Copper
Iron
Lead
Manganese
Mercury (ppb)
Nickel
Silver
Zinc
Alkalinity
Chloride
Nitrate
Phosphate
Sulfate
Hardness
Phenols

P-l
80
8
23
6
0.
7

0.

46
19
NA
NA
230
240
NA

10/17/72
L-l
56
26
169
30

19 21
6.5

0.01
46
0.02

5 0.5

0.2
810
4
NA
NA
18
560
NA

1-17-73
GW-1
310
57
275
10
NA
NA
0.02

0.01

645
310
NA
NA
325
NA
0.02

GW-2
137
205
13
4

NA
NA

0.1
375
24
NA
NA
25
NA

4-10-73
P-2
250
42
230
85
32
2.6

NA
NA
0.02
60
0.07
6
0.4
0.3

4.2
420
210
NA
3.7

350
970
NA

4-26-73
P-3
280
44
205
70
36
2.8
0.02
0.03

67
0.07
6.5
0.6
0.2

5

205

5
270
930
NA

NOTE: All results in ppm unless noted otherwise.
Blanks indicate below detection limit.
NA indicated parameter not analyzed.
P = Ponded water, L * Leachate, GW = Groundwater
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P-2 and/or P-3. Although the data from samples collected in the
early 1970's showed the presence of several contaminants, most
notably phenol and heavy metals, no conclusive evidence of
contamination at Site Q was obtained.

IEPA collected samples from leachate seeps along the Mississippi
River in October, 1981 and again in September, 1983. The locations
of these samples are shown in Figure Q-l, and analytical results are
presented in Table Q-2. Data for the 1981 samples shows elevated
concentrations of arsenic, chromium, copper, lead, managanese, and
phosphorus in both samples. Additionally, low levels of phenols and
PCBs were detected in the samples. The samples collected in
September, 1983 show very similar results. Heavy metals and PCBs
were again detected at concentrations very close to those seen in the
earlier samples.

The cinders and flyash used as cover materials at Site Q have been
the subject of numerous investigations and complaints by IEPA. In
addition, the depth of final cover has been deemed inadequate, and
enforcement action is pending on this matter. The Illinois Pollution
Control Board Case Number 77-84 was filed against Sauget and Company
and Paul Sauget in May, 1977. As a result of the findings in this
case, a monetary penalty was invoked, and Sauget and Company was
ordered to place two feet of suitable cover material on the entire
site by February, 1981. Sauget's failure to comply with these orders
led the Illinois Attorney General's office to file a similar case.
Site Q has been a chronic enforcement problem, and recently Paul
Sauget was found in contempt of court for failure to comply with
court orders.

Laboratory tests run on the cinders and flyash indicate permeability
values in the range of 9 x 10~3 centimeters per second, which is
considered unsuitable by IEPA. In addition, metals analysis of the
cover material showed unacceptably high levels of arsenic, copper,
lead, and zinc. In 1972, IEPA collected samples from stockpiled
flyash at Site Q, and ran leach tests for inorganic constituents.
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TABLE Q-2: ANALYSIS OF LEACHATE SAMPLES FROM
SITE Q (COLLECTED OCTOBER 28, 1981
AND SEPTEMBER 29, 1983 BY IEPA)

SAMPLE LOCATIONS AND DATES

PARAMETERS
Alkalinity
Ammonia
Arsenic
Barium
Boron
Cadmium
COD
Chloride
Chromium (Total)
Copper
Cyanide
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate
Phosphorus
Potassium
R.O.E.
Silver
Sodium
Sulfate
Zinc
Phenol
PCBs (PPB)
2,3-D(PPB)

10-28-81
L-l
255
3.8
0.057
0.8
5.8

445
15
0.08
0.2

1330
207
0.26

145
7.7

0.3
0.24
6.1
16.5

1980
0.02
55.7

1196
1.2
0.005
0.7

L-2
293
2.8
0.022
0.2
5.6

35
17

0.04

1220
17.5

67
34

0.4
0.74
9.5

1829
0.01
53.3

1059
0.2
0.005
1

L101
191
6.5
0.11
0.5
37.5

87
23
0.03
1.2

1225
86
0.13
81
6.7

0.1
0.21
3.1
13.4

1880
0.01
56

1200
0.3

0.5

9-29-83
L012
158
4
0.034
0.4
42

94
22
0.01
0.06
0.01

1360
36
0.08
73
6.8

0.1
6.1
1.3
13.5

2118

70
1350

0.2

L103
242
3.7
0.012
0.3
23

71
31

0.01
1045

6.4
0.02
44.5
2.7

1.8
0.86
17

1563

51
900

0.1

NOTE: All results in ppm unless noted otherwise.
Blanks indicate below detection limits.
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Samples were taken from piles estimated to be 5 years old, 1 year
old, and fresh material to determine the types and quantities of
contaminants being leached from this material at the site.
Analytical data for these samples are shown in Table Q-3. Analysis
of the first set of samples (August, 1972) shows a distinct trend of
the more soluble compounds, such as calcium, sodium and potassium,
being leached from the fresh ash. However, the second set of
samples, collected in October 1972, does not show a similar trend.
The reasons for this discrepancy are not clear. The data in Table
Q-3 also shows that significant quantities of metals are contained in
the ash, particularly for the material estimated to be five years
old.

lEPA's Notices of Violations concerning disposal of chemical wastes
at Site Q in early inspections are supported by more recent informa-
tion. Notification of Hazardous Waste Site Forms were submitted to
USEPA from three companies for this site. These notifications
indicate disposal of organics, inorganics, solvents, pesticides,
paint sludges, and unknown wastes at the site. In May, 1980 workers
uncovered buried drums and unknown wastes while excavating for
construction of a railroad spur on the property. Workers observed a
haze or smoke rising from the material after it was uncovered,
suggesting corrosive and/or reactive properties.

In November, 1985, IEPA received a sketch from a reporter for a St.
Louis newspaper indicating the location of buried drums containing
PCBs. The reporter's source of this information is not known, nor
has the information been verified to date.

As a result of the May, 1980 incident in which buried drums were
unearthed, USEPA tasked its FIT contractor (Ecology and Environment,
Inc.) to perform a detailed study to determine the extent of chemical
contamination at Site Q. The study included a systematic geophysical
investigation using EM, magnetometry, and ground penetrating radar
(GPR), followed by a drilling and sampling program to investigate
possible subsurface contamination. The investigation was limited
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TABLE Q-3: ANALYSIS OF FLYASH USED AS COVER
FROM STOCKPILES AT SITE Q (SAMPLED
BY IEPA IN 1972)

SAMPLE NUMBERS AND DATES

PARAMETERS
Calcium
Magnesium
Sodium
Potassium
Ammonia
Arsenic
Barium
Boron
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury (ppb)
Nickel
Silver
Zinc
Alkalinity
Chloride
Flouride
Phosphate
Sulfate
Hardness
COD

5 Years
125
4.6
10
7
1.8

NA
0.1
0.9
0.01

0.09
1.3
0.03
0.69
6
0.1
0.005
0.8

140
10
0.2

NA
290
420
250

8/3/72
1 Year
245
6.4
7.5
11
0.36

NA

3.6
0.01

0.01
0.1

0.03

0.1
0.005
0.1
65
12
0.2

NA
950

1000
33

Fresh
285
0.5
58
79
0.47

NA
0.1
1.8
0.02

0.01

0.03

0.2
0.005

120
60
0.1

NA
1300
1400
52

5 Years
580
9

140
56
0.75

1.3
0.02
0.03
0.06
0.85
0.02
0.75
6.2
0.12

1.05
120
150
0.3
1.6

1600
1600
460

10/16/72
1 Year
120
2
1.3
2
0.05

0.6

0.1
0.01

0.05

0.05
80
4
0.3
0.07

250
340
26

Fresh
130

36
45
0.15
0.02

2.4

0.02

0.05

0.02
135
49
0.2
0.05

270
350
45

NOTE: All results in ppm unless noted otherwise.
Blanks indicate below detection limit.
NA indicates parameter not analyzed.



to the northern portion of the site which amounts to approximately 25
percent of the site area.

Technos, Inc. of Miami, Florida was contracted to perform the
geophysical investigation. This investigation was completed
in June 1983. Results of the geophysical investigation identified
the probable limits of landfilling and burial zones of relatively
large concentrations of iron bearing materials such as drums or car
bodies. These iron bearing zones were found in several distinct
locations in the north-central and western portions of the study
area.

Following the geophysical investigation, a drilling/sampling program
was conducted to determine if subsurface soils were contaminated.
The program consisted of drilling 18 test borings through the
landfill, and collecting 35 soil samples for full priority pollutant
analysis, as designated by USEPA. Subsurface soil samples were
collected at depths ranging from 10 to 26 feet. Sample locations are
shown in Figure Q-2. Analytical data for the soil samples are shown
in Table Q-4, which consists of five pages. As can be seen in the
table, a wide variety of organic compounds were detected at high
concentrations in these samples. The sample analysis consisted of
testing for 112 organic compounds, and 63 compounds were confirmed to
be present in the subsurface samples.

Specifically, the data showed that thirty-four organic compounds were
found at concentrations of 10 ppm or greater. Of these 34 compounds,
20 compounds were detected at concentrations 100 ppm or greater. And
of these 20 compounds, 7 compounds were detected at concentrations of
1000 ppm or greater. Compounds detected at concentrations of 1000
ppm or greater include 2,4-dichlorophenol, 1,2,4-trichlorobenzene,
1,4-dichlorobenzene, bis(2-ethylhexyl) phthalate, toluene, o-xylene,
and PCB-1260. In addition, 2,3,7,8-TCOD was detected in two samples
(B4B and B8B). Compounds detected in samples taken from Site Q
include many of the same compounds as detected in samples taken from
Site R, the Sauget Toxic Dump site. Contamination was detected
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TMU Q-4t ICCNTiriED ORGANIC COMPOUNDS IN
SUBSURFACE SOIL SAMPLES TROM SITC Q
(SAMPLES COLLECTED JULY 1], THROUGH JULY 20, 1983
BY ECOLOGY AND ENVIRONMENT, INC.)

BORING/SAMPLE NUMBER
DEPTH (in feet)

PARAMETERS
2,3,7,8-TCOD
2.4,6-trichlorephenol
2*Cnl oropntno 1
2,4*dichlorophenol
2,4-diMthyphenol
4, t-dinitro-2-aethylpnenal
pentachlorophenol
phenol
2-e»tnylphenol-
•Hetthylphenol
2,4, 5-lr ichlorophenol
ecenaphtnene
1 , 2, 4-tr ichlarobenzene
1,2-4iehloraeenzene
1 ,4-dicnlorabenzene
fluorenthene
ieophorone
nepthalene
nitarbonzene
N-nitro*odiphenylMine
bU(2-ethylneicyl )phth«l«t«
butyl benzyl phtlulat*
di-«-butyl [*>th«l«t«
di-n-actyl phth«l«t«
dilthyl phthnl»t«
b«nza ( • ) mthr icww
Mnzo(«)pyr«n»
bmzo(b)fluor«nth«tw
bwao(k )riuot«nthww
ct<ryMn«
•ntlUK*n*
b«nzo( gh» )p*ryl*n*
fluorim
ph*n«nthrioe
dib«nzo(a,h)inthr«c*n«
indcnad ,2 , J-cd >pht«n«
pyrww
•nil in*
t-chlormilin*
dib«nzofur*n
2-Mthylraptlwlm*
}-nitr<Mnilin«
bcnzm*
ChloratMnzcn*
1 , 2-dichlora*th«n«
1 , 1 -dtcMarovthan*
1,1,2, 2-t»trichloro*th«ne
1 , 2-trvi«-dichloro«th«n*
•tnylbcnzm
Mthylcn* chloride
t«trKhloro«th*n«
tolum*
tr lehlaracthcn*
•ctton*
2-but«nan»
t i»thyl»2-p«nt«oone
•tyrcn*
0-nylww
PCB-1242
PCB12M
PCB-1248
PC8-12M
PCB-1016
Total PCS

BIA 816 B2A
10.0-11.5 17.S-19.0 1J.5-15.5

2,500 170,000 22,000
24,000 45,000 800
64,000 3,100,000 31,000

500

84,000 5, MO
24,000 55,000 45,000

LT

1,200

LT LT
1,800

11,000
8,800 400

LT

400
1,000

LT

LT
1,000
2,000
4,«00

7.4

940

1,000
485.2

2,120.6

B2B
17.0-19.0

520

1700

LT
4,400

LT
2,800

480

720
1,200

8,300

LT

400

3,000
2,700

LT

3,000
2,300

3.7

2.0

B3A B3B B4A Btt
10.0-12.0 13.5-15.5 10.0-12.0 13.5-15.5

3.31
1,400 1,500 94,000
1,500 LT 57,000 340,000

7«0 4,500 370,000
72,000

11,000 100,000
3,200 100,000 96.000 88,000

540 LT 330,000

LT 100,000
LT 20,000

LT 740 LT 66,000
LT

LT
54,000

62,000

LT

LT
LT

LT

10,000 40,000

LM 8.0

977 LM

LT

5,100

49.4

48,000 1,000,000

NOTE; All mult* In ppta.
LT » PtM*nt, but Inor than tn» detection liait for Ion hazard analyaaa.
LM > Preaant, but lorn than the detection liait for Mdiu> hazard analyaee.
P* Th* aaaple could not be cleaned 141 wfriciently to yield TCDO reeulte.
NA « Not analyzed, eaaple could not be cleaned up eufriciently.
Blank > not detected.
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TABLE 0-4 (continued)

BOB1NC/SAMPLE NUCtR
0»pth (in feet)

PARAMETERS
2.),7,S-TCOO
2 , 4, 6-tr tchl orephenol
2 "Ctu. or opr wno 1
2,4»dichlorophenal
2,4-diewthyphenol
4, 6-dinitro-2-e*thylphenol
pentechlorophenol
phenol
2-e»thylphenol-
4-e»thylphenol
2,4, 5-trichlorophenol
•cenephthone
1 , 2, 4-tr Ichl orobenzene
1 , 2-dichlorobenzene
1 ,4-dichlorobenzsns
fluorsnthene
leo photons
nipt helm*
nitorbenzene
N-nitrasodiphenylesjine
bis(2-sthylhexyl)phthelete
butyl benzyl phthelets
di-n-butyl phthelete
di-n-octyl phthelete
diothyl phth*l«U
b«nio(>)inthir«cen*
b*nzo(i)pyTW>*
b*nzo(b)fluorinth*n«
b*ozo(k)fluor«nth«n«
chryMfw
•nthricww
b«nzo(^<i)p*rylin*
riuorm*
ptwnanthrvn*
dtb«nzo(*,h)«itnr«c*n*
indmod ,2.3-cd)phr«w
pyrnw
aniline
4-chlormilinc
dlbwizofuran
2-MthyliMptlwlira
3-oltro«nilln«
b«nz*n*
Chlorotwnnn*
1 , 2-dichloriwthww
1 , l-dichloroctlwrw
1 , 1 , 2, 2-t«tr«chlor<Mthm*
1 , 2-trirw-diehlariMttMfw
•thylbvuwM
MthylMw chloride
t »tr «chl orocthcrw
toluin*
tr tchloroetlwn*
•cctoiw
2-but*non«
4-a*thyl -2-pmtmon*
•tyrww
0-xyl«n*
PCS-1242
PCB12»4
PCB-1248
PCB-12SO
PCB-1016
Total PCS

85* BSB B«A Bffi B7A 8» BBA B8B
1J.5-1J.5 17.0-19.0 10.0-12.0 1J.5-1S.5 10. 0-12. D 13. 5-15. S 1J.5-1S.5 17.5-19.5

0.11
130,000 2i,000 2,700 4,800 2,700 480,000 10,000
31,000 8,400 1,400 1,600 IT

540,000 260,000 17,000 15,000 6,100 1,500,000 64,000
2,000

16,000 25,000 31,000
140,000 250,000 45.000 11,000 1,800

1,400 600
36,000 7,000 1,400

86,000 13,000 120,000
100,000 28,000 LT 180,000

3,100 800

LT 800 LT 380,000 LT
27,000 11,000 LT 52,000

400 LT

LT
LT
LT
LT

9,000

3.2 LH
18,000 27,000 100,000 8.4 4.2 7,100

12,000 3.4

46,000 3.8 4.5
15.0 86.0 45.0 LT

LT
50,000 LT 6.1

LT
330 200 2,600
LT IT LT

140,000 13.0 LI 22.0
70,000 1,700 2,700
60,000

4,700
590 13,000 880 1,500

2,300 46,000
66.000

All rnulti in ppb.
LT i Present, but lowr then the detection lieut for Ion hezerd enelyeee.
LM « Preeent, but looer then the detection lieit for eediue hezerd enelyeee.
f * The eeeple could not be cleened up sufficiently to yield TCDD result!.
NA > Not eneiyzed, seepl* could not be cleened up sufficiently.
Blank > Not detected.
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TAftJ! 0-4 (Continued)

BOH1NC/5AMPU MUMBM
DEPTH (in f»»t)

PMMCTCRS
2,3,7,8-TCOO
2,», t-tnchlorephenol
2-cMoropnenol
2, Aadichlorophenol
2.4-diMthyphenol
*, fr-dinttro-2-eethylphenol
piv^McnloropnMnol
pnral
2-e»thylphenol-
4-eBtnylphenol
2, «, 5-trichlorophenol
•cenephthtfne
1,2, 4-tr ichlorobenzene
1 , 2-dichlorabenzene
1 , A— dichlorobenzone

-fl.Arenthene
ieoi*iorane
naothelene
nitorbenzene
k- t̂tModiphenylenine
bi* ' 2-ethylhexyl)phthelete
but«l benzyl phth«l«t«
di-^-butyl phttMliU
di-^-actyl ptith«l«t*
di*tr>yl phthaliU
b«>--o(«)»nthr«c«n«
b*r^o(i)pyrww
MTVZD (b ) fluormthwn*
bv2o(k )riuormthww
chr»»»n»
«nt.*VK«w
Mnza ( gtit )p*ryl«M
fluoranc
pharMntlwww
dib*nzo(flt̂  )«nthr«c«n»
lna»no(1,2,3-cd)phr«f>«
pyr«n«
•nvlin*
> tfxlormilln«
dî OTZofurin
2-«thylrapth«lm
3-^Mtromiline
bwzm
OCarabmMfw
1 , 2-dicMoro«th«n«
1 , '-dichloro«th«r)«
1,1,2, 2-t«tr«chloro»th«n»
1 , 2-trow-dichloracthwM
•t>«lb«nzarw
•rt,"yl»n« chloride
titrichlariMthm*
toljww
tr >£t\laro*th*fw
•cvton*
2-bJtmarw
4-«Bthyl-2-p«ntanon«
•ttrrww
0-wltn*
PCS-12»2
PC812M
K&-124B
PCS-12«0
W2-1016

BW en B1M B10B B11A B11B
15. 0-17.0 17.0-19.0 17.0-19.0 19.0-21.0 17.0-19.0 19.0-21.0

P P R
LT «00 W.OOO MO

4*0 1,100 1,700 LT
7, MO 9,800 170,000 9,40 3,200 20,000

LT

»,BOO 2,200
7, MX) U.OOO 32,000 11,000 6,200 37,000

1,400 2,300 2,700

11,000
11,000 LT

LT 27,000 LT

17,000 LT
6,500 72,000 35,000

LT
440 52,000 34,000

IT
1,500 LT 23,000 LT

LT 840

B12A B12B
17.0-19.0 19.0-21.1

4,400 9,400
1,200 520
8,800 4,200

24,000 920
17.000 7.500

1,000 720

BOO
1,000

720
LT 640

LT
440

1,000
1.000

6,400

5,200

5,400

10,000

LM

LT

5,200 LM

6,500 220,000
3.3 300 8,700 LT

130,000 1,300,000 100,000
42,000

210 14,000 4,400

30,000 650,000 70,000
600 NO

MK
m 38,000 70,000

1,500 1,300 NA 120 45,000 681,000

LM

LT

LM

7,000 5,000

AIU rtsulti in ppb.
L? » Pr*Mnt, but lo«*r th«n th» ditKtian li«it for loo huird «i«Iy»»«.
LP * PrtMnt, but lowr thin th» dttwtton liBit For mrtum huird inalyM*.
P » Th» u«ple could not B> elfvwd up sufficiently to yield TCOO rnulti.
M = ttot melyzed, Maple could not be cleened up eufriciently.
Blenk < Not detected.
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T«6lf 0-4 (ContinuMl)

BORINC/SAtm *•«•.
0«pth (in feet)

PMUUC1CRS
2,3,7,8-TCOD
2,4,6-trichlorephenol
2 -cMoro phenol
2,4«dichlorophenal
2,4-dwethyphenol
4, 6-dinitro-2-o»thylphenol
pentechlorophenol
phenol
2-e»thylphenol-
4-e»thylphenol
2, *. S-trichlorophenol
•cenephthene
1,2, 4-tr ichlorabenzeno
1 , 2-dlcMorobenzone
1 ,4-dichlarobenzone
fluorenthono
leophorone
nepthelene
nitarbenzene
N-mtroeodiphenylMino
bie(2-ethylhexyl)phtt*lete
butyl benzyl phtheleto
di-n-butyl phthelete
d»-n-octyl phthelete
diothyl phth«l«t«
b«nio(«)«ithric«ne
b«nza(i)pyr«w
bmzo(b>flurormtlwn«
b«nzo(k)riurorinth«n«
chry»«o«
•nthrKtn*
b«nro(ghi)p»ryl»n«
fluorvx
phonanthrm*
dib*nzo(«,h)*nthrtc«nt
indwwfl ,2,3-cit)phr«n*
pyr«n*
•nil in*
4-chlorvulitw
dib«nzofum
2-«BthyliMpttwlin*
VfiUroanllln.
b«nz«n«
O>lorab«u*n*
1 , 1-dlcMoro»th»>«
1,1-dlchloro»t(w>«
1,1,2, 2-tttr«chloro«th«i«
1,2-trv»-dicliloro«th*nt
•thylbwizww
••thylm* chlorid*
t>trKhloro«th*n<
tolucn*
trichloro*th*n»
•ccton*
2-bot«non«
t •»thyl-2-p«nt«non«
*tyr«rw
O'iyl«n»
PCS-1242
PCB12S4
PCS-1248
PCS -1260
PCS-1016
Total PCS

813* BI3B B1M B1« B1M S156 B16A B17A
17.0-19.0 19.0-21.0 17.0-19.0 19.0-21.0 22.0-24.0 24.0-J6.0 22.0-24.0 22.0-24.0

20,000 4,600 800 1,900 7,700 6,400
2,500 3,100 600 1,600 4,600 100,000
9,400 11,000 460,000 11,000 27,000 120,000

U 680
LT

12,000 44,000 16,000 16.000 4,200 12,000 39,000 26,000
8,900 13,000 6,000 13,000 16,000 30.000

920 1,400 16,000 1,000 1,900 9,200
IT

2,400 3,000 13,000,000 2,000,000
620,000 53,000 LT

1,300 2,000 1,200,000 100.000 1,600 4.100

14,000
LT 210,000 20,000 720 2,000

400
1,100,000 220,000 4,600

LT LT
LT 900,000 49,000 LT 3,800
LT

LT

LT
1.300*
1,300*

880

LT
LT

680
LT 2,200 9,600

LT

44,000
63,000 LH

19,000
3,700

11,000
790,000 330,000 LT

30.0 13.0 3,800 2.J 23.0 LM
12,000

2,400,000 340,000
53,000

90.0 430 540 1,400
LN

LT 230,000 LT
64,000 4.2 5.3

2,300.000 1,400,000 LT
5,000

770 1,300 2,900,000 16,000,000 190 1,000 370 68.0
210

All mult* in ppb.
LT « PrM*nt, but l(M*r tnm the detection ll«it for Ion huird »n«ly»«».
IX - Prtwnt, but low then the detection liait for Mdiui hezetd enelyeee
P < The eoaple could not be cleened up eufrtciently to yield TCOO rewlte.
H» • Not enelyted, eejeple could not be eleened up eufficiently.
Blenk * Not detected.
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TABLE 0-4 (Continued)

BORINC/SAHPLC NUMER
Dapth (in faat)

PMWCTCRS
BI7B

24.0-2«.0
BIM

22.0-24.0
B18B

24.0-2«.0
Blank 1 Blank 2 Spika

«I.O
«

Spika
tl.Oppb

2,3,7,B-TCDD
2 , 4, 6-tr Ichloraphanol
2-chlorophanol
2 , 4«dichlorophanol
2,4-dlaathyphanol
4, 6-dinitro-2-a»thylphanol
pantachlorophanel

37 0. 91

3,800

2-aathylphenol-
4-a*thylphanal
2,4, 5-tr ichloroplwnol
acanaphthana
1 ,2,4-trichlorobanzana
1 , 2-4ichlorobanzana
1 ,4-dichlorobanzana LT
fluoranthana
laophorona
napthalana
nitorbanzana
N-nitroaodiphanylaaina
bia(2-athylha«yl)phthalate
butyl banzyl phthalata

1,000

380 910 1,400 LT

di-n-butyl phthalata
di-n-octyl phthalit*
dicthyl phthtliU
b»nzo(<)*nthr«c*n<
b«nzo(*)pyr«w
b«nzo(b)riu
bcnzo ( k ) riuorantlwnt

LT

520

LT
LT

600
LT
LT
IT

•nthracww
b«nzo( o îi )piryl«cw
riuorww
prnnOTthrww
dib»oio(«,h)«nthrtc«o»
ind«no(1,2,3-cd)phricw

560

720

pyrww
•nil In*
4-chlomtiltne

Si, 000
LT

1,700
960

BOO

Chlorob«nzan«
1 , 2-dachlorocthvw
1 , 1 -dichl orcMthww
1 , 1 , 2, 2-titrichlora«thww
1 , 2-tr«nt-dichloro«th«n«
•thylb«nz»n«

chloride

4.1

7.7
6.1 19.0 47.0 LM 6.9

t«tr«chloro*th»n*
toluvn*
trichloro«th«fw
•oton*
2-but*noiw
4-«>thyl -2-p*ntmon«
•tyrww

2,000 260

FC8-1242
PC812S4
PCB-1248
PCB-1260
RS-1016
Total PCS

160 2,400 260

670

All raaulta in ppb.
LT > Praaant, but looar than tha dataction limit for 1m hazard analyaaa.
LM i Praaant, but IOMT than tn> dataction Halt for a*diua hazard analyaaa.
P » Tha aaapla could ot ba claanad up aufficiantly to yiald TCOD raaulta.
«*. » *>t analyzad, aaapla, could not ba claanad up aurrtclantly.
Blank i Not datactad.
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across the entire area investigated, which suggests that disposal of
large quantities of chemical wastes occurred specifically in the
northern portion of Site Q and probably over the entire site area.

Data Assessment and Recommendations

The data developed to date for Site Q shows significant overall
contamination at the site. Leachate samples collected from the
west-central portion of the site contained phenols, PCBs, and several
metals. Data collected prior to 1980 show general degradation of
water quality, as evidenced by the analysis of leachate and pond
water samples. The cinders and flyash used as cover material over
the entire site have been shown to contain elevated levels of heavy
metals, and also to be highly permeable. The subsurface soil
investigation conducted in 1983 indicated widespread organic
contamination to a depth of 26 feet in the northern portion of
Site Q. This study provides the only depth and area-specific
information available for the site concerning chemical contamination.
Since the 1983 study was limited to approximately 25 percent of the
total site area, it is apparent that further investigation is
necessary for Site Q.

Field activities presently scheduled at Site Q for the Dead Creek
Project include the installation and sampling of seven monitoring
wells and ambient air monitoring. This would provide limited
information concerning overall site contamination, but would not be
adequate to permit a detailed feasibility study of specific remedial
options. Further field activities should include additional
geophysical investigations and subsurface soil sampling for areas not
covered in the 1983 investigation, plus infiltration tests, hydraulic
conductivity tests, ground water monitoring, and an assessment of the
ground water hydrology in relation to the river.

The proposed geophysical surveys should be conducted in both on- and
off-site areas to delineate any off-site migration of contaminant
plumes and other possible drum burial areas. Infiltration tests
would be conducted at several locations to determine the adequacy of
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cover material, and to provide an estimate of leachate production.
The ground and surface hydrology should be assessed over a period of
time sufficient to address seasonal fluctuations. This assessment
would provide data to determine ground water discharge and recharge
in relation to the river. Additional investigation, if necessary,
would be proposed following the completion of these activities.
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SITE R - SAUGET TOXIC DUMP

Site Description

Site R is the Sauget Toxic Dump, an inactive industrial waste
landfill used by the Monsanto Chemical Company between the years 1957
and 1977. Site R occupies approximately 36 acres adjacent to the
Mississippi River in Sauget, Illinois. The site is located
immediately west of Site Q, commonly known as the Sauget Landfill.
Site R is presently covered with a clay cap and vegetated, and
drainage is directed to ditches around the perimeter of the site. A
Monsanto feedstock tank farm is located adjacent to the site on the
northwest side.

Site History and Previous Investigation

Site R, also known as the Krummrich Landfill, was operated by Sauget
and Company under contract with Monsanto. According to an Eckhardt
Report summary sheet submitted in 1979 by Monsanto, approximately
262,500 tons of liquid and solid industrial wastes were disposed of
at Site R from Monsanto plants in Sauget and St. Louis. In 1981,
Monsanto submitted two Notification of Hazardous Waste Site Forms for
Site R to the USEPA. The Monsanto W.G. Krummrich Plant (Sauget)
listed 290,000 cubic yards (c.y.) of organics, inorganics, solvents,
pesticides, and heavy metals as having been disposed at Site R. The
Monsanto J. F. Queeny Plant (St. Louis) listed 6600 c.y. of the same
waste types as above. Both notifications also indicated below-
ground disposal of drums.

Monsanto has also submitted two reports to IEPA outling waste types
and volumes disposed of at Site R for the years 1968 and 1972. Data
compiled from these reports are summarized in Table R-l. This
tabulation shows that the volume of wastes landfilled in 1972 was
significantly lower than that in 1968 This reduction reflects the
elimination of several major production operations at Monsanto's
Krummrich Plant. By 1975, the majority of chemical waste disposal at
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TABLE R-l: A LISTING OF WASTE TYPES AND
APPROXIMATE QUANTITIES DEPOSITED
AT SITE R AS REPORTED BY MONSANTO

Approximate Annual Volume (Cubic Yards)
_________________________________________1968_____1972

Still Residues
From Distillation of:

Nitroaniline and Similar Compounds 1700 94
Cresols, Esters of Phenol 1140
Chlorophenol, Chlorophenol Ether 1070 774
Aniline Derivatives 1300 208
Chlorobenzol 130 13
Nitro Benzene Derivatives 100 1190
Phenol 1020
Aromatic Caboxylic Acids 1500
Chlorinated Hydrocarbons 425

By Products
Mixed Isomers of Nitrochlorobenzene 1700 785
Mixed Isomers of Dichlorophenol 3000 1240
Waste Maleic Anhydride 730
Waste Chlorobenzenes and Nitrochlorobenzene 120

Contaminated Acids and Caustic
Waste Sulfuric Acid with Chloropenol Present 1500 1395
Waste Caustic Soda with Chlorophenol Present 5300 1760

Waste Solvents
Waste Methanol Contaminated with Mercaptans 600
Waste Isopropanol (Water and Chlorinated Hydrocarbon) 5500
Miscellaneous Solvents 1019
Oily Material 101

Filter Sludges
Spent Carbon or Other Filter Media 600 12
Lime Mud from Nitroaniline Production 1000 1195
Gypsum 5600

Obsolete Samples and Sampling Wastes
Chlorophenols 72 40
Laboratory Samples 208 150

Total 28,270 16,021

NOTE: Blanks indicate waste type not reported.
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Site R had been terminated, as wastes were either hauled to other
disposal facilities or incinerated on the plant site.

Very little information is available concerning disposal activities
at Site R prior to 1967. In March, 1967, Sauget and Company filed an
application for registration to operate a refuse disposal facility to
the Illinois Department of Public Health. Health Department
inspection reports from 1967 indicate disposal of liquid chemical
wastes and metal containers from Monsanto. Liquids were pumped from
tank trucks and drums into several pits around the site. Cinders
were used as intermediate cover material.

In August, 1968, the Illinois Department of Public Health collected
five ground water samples from on-site monitoring wells. The
locations of these wells are shown in Figure R-l, and analytical
results are presented in Table R-2. Phenols were detected in all
wells at concentrations ranging from 15 to 1220 ppb. Alkalinity and
total solids were also analyzed for, but no significant conclusions
can be made from the data for these parameters.

IEPA began making routine inspections at Site R in 1971. Photographs
of the site at this time suggest that wastes were disposed of in
direct contact with the ground water. No segregation of liquid
wastes was apparent in these photographs. IEPA collected another set
of samples from the monitoring wells in December, 1972. Analytical
data for these samples are shown in Table R-3. The results indicate
concentrations of iron, zinc, and phenol above the State's water
quality standards. Oil was also detected in wells MW-1 and MW-4.
Samples were also collected from waste ponds at Site R by IEPA in
January, 1973 and analyzed for phenol. Two samples were collected
from pits identified as crystallization ponds, and one sample was
taken from a spent caustic pond. Results for the waste pond samples
are shown in Table R-4. High concentrations of phenols were detected
in all samples.

In 1973, IEPA sent notices to Sauget and Company and Monsanto
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TABLE R-2: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED AUGUST 22, 1968 BY
THE ILLINOIS DEPARTMENT OF PUBLIC HEALTH)

SAMPLE LOCATIONS

PARAMETERS

Total Solids (conductivity mmhos)
Alkalinity (ppm)
Phenol (ppb)

MW-1

320
172
1220

MW-3

300
148
25

MW-4

280
156
20

MW-5

250
124
15

MW-6

500
248
1200
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TABLE R-3: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED DECEMBER 5, 1972
By IEPA)

SAMPLE LOCATIONS

PARAMETERS
Calcium
Magnesium
Sodium
Potassium
Ammonia
Arsenic
Boron
Cadmium
Chromium (Total)
Copper
Iron
Lead
Manganese
Mercury
Nickel
Zinc
Alkalinity
Chloride
Fluoride
Nitrate
Phosphate
Sulfate
Conductivity (mmhos)
Phenols
Oil
Hardness
COD

MW-1
50.2
15.8
18.5
3.6
1.5

0.1

2.4

0.35

0.40
180
22
0.2
0.1
0.003
16
445
0.088
1

200
46

MW-2
147
36
112
6.7
2

0.7

0.1
28.2

0.61

1.42
430
225
0.2
0.3
0.21
12

1400
0.2
0

530
135

MW-3
36
18
15
4.2
0.65

0.1

1.4

0.12

0.21
145
22
0.2
0.1
0.05
29
390
0.007
1

170
3

MW-5
49

18.5
18.5
3.5
0.92

0.1

8.5
0. 02
0.95

2.05
185
22
2
0.1
0.34
32
470
0.014
0

200
8

NOTE: All results in ppm.
Blanks indicate below detection limits.
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TABLE R-4: ANALYSIS OF SURFACE WATER
SAMPLES FROM WASTE PONDS AT
SITE R (COLLECTED JANUARY 18, 1973
BY IEPA)

SAMPLE LOCATIONS

PARAMETER CRYSTALLIZATION POND 221 CRYSTALLIZATION POND 270 SPENT CAUSTIC POND

Phenol 2800 50,000 2,000

NOTE: Results in mg/1 (ppm).
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outlining violations of the Environmental Protection Act at Site R.
Violations noted included inadequate segregation of wastes, open
dumping of chemical wastes, and operation of a disposal facility
without the necessary permits. In addition, it was noted that the
cinders being used as cover material was not in accordance with the
Rules and Regulations set forth by the Illinois Pollution Control
Board. These violations were reiterated several times in 1973 and
1974.

The monitoring wells at Site R were sampled annually between the
years 1973 and 1976. In addition to the monitoring wells on site, a
Monsanto production well (Ranney Well), located in the northwest
corner, was also sampled. Results from these sampling efforts are
summarized in Tables R-5 through R-8. Although specific pumping data
for the Ranney Well could not be located, Illinois State Water Survey
reports and file information suggests that pumpage of the well
produced a significant cone of influence in the area. Sample data
shows significant contamination in the Ranney Well, most notably with
phenols and PCBs. COO, which is a non-specific indicator of organic
contaminants, was also detected at much higher concentrations in the
Ranney Well than in other wells sampled. Iron, mercury, and zinc
exceeded water quality standards on one or more occasion during this
time period. It should be noted that analysis of samples collected
at Site R prior to 1976 was limited to inorganic parameters and
phenols. Ground water samples collected in February, 1976 were
analyzed for PCBs (Table R-8). The Ranney well was the only well to
show a detectable concentration of PCBs (7.7 ppb).

IEPA monthly inspection reports from 1975 indicate a significant
reduction in the volume of chemical waste disposal at Site R. Wastes
were being shipped to other locations for disposal or were being
incinerated at Monsanto's Krummrich Plant. Monsanto voluntarily
ceased disposal operations at the site in 1977 and began closure
proceedings. D'Appolonia Consulting Engineers, Inc. (D'Appolonia)
was contracted by Monsanto to conduct a subsurface investigation of
the site. Twenty soil borings were drilled and eight monitoring
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TABLE R-5: ANALYSIS OF GROUNDWATER
SAMPLES FROM SITE R (COLLECTED
FEBRUARY 22, 1973 BY IEPA)

SAMPLE LOCATIONS

PARAMETERS

Iron
Manganese
Mercury (ppb)
Zinc
Ammonia
Phenol (ppb)
BOO
COD

MW-1

6.8
0.35
0.4
1.9
1.6

150
31
51

MW-2

11
0.55

0.6
2.6
80
48
78

MW-4

0.8
0.05

0.7

1
16

MW-5

6.6
1.05
0.2
1.5
1.3

1
13

RANNEY WELL

1.9
0.92

0.98
7500
85
220

NOTE: All results in ppm unless noted otherwise.
Blanks indicate below detection limits.
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TABLE R-6: ANALYSIS OF GROUND WATER SAMPLES FROM
SITE R (COLLECTED MAY 6, 1974 BY IEPA)

SAMPLE LOCATIONS

PARAMETERS
Arsenic
Barium
Boron
Cadmium
COD
Chloride
Cyanide
Iron
Lead
Manganese
Nitrate
Oil
Phenols
R.O.E.
Selenium
Sulfate

MW-1
0.001
0.1
0.3

44
90

15
0.008
0.69

4
0.35

720

220

MW-2
0.001
0.3
0.9
0.02

990
215
0.008

43.2
0.01
1.4

7
120

1600

78

MW-3
0.005
0.2
8.4

21
30

11.9

1.1

1
0.1

750

305

MW-4

0.1
0.2

14
17

2.71
0.008
0.2

0.02
270

48

MW-5
0.001
0.2
0.1

17
16

7.5
0.014
0.9

0.1
240

41

Ranney Well
0.002
0.2

340
25
0.005
2.65
0.95
0.95
0.4
5
15
820

31

NOTE: All results in ppm.
Blanks indicate below detection limits.
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TABLE R-7: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED OCTOBER 28, 1975
BY IEPA).

SAMPLE LOCATIONS

PARAMETERS
Ammonia
Arsenic
Barium
Boron
Cadmium
COD
Chloride
Cyanide
Iron
Lead
Manganese
Nitrate
Oil
Phenol
R.O.E.
Selenium
Sulfate

RANNEY WELL

0.002
0.1
0.7

345
110

4.5
0.02
1.3

3
19
300
0.02
95

MW-2

0.1
0.9

210
200

0.02
13.4

0.2
0.3
6
1.1

920

6

MW-4

0.002
0.1
0.5

12
23
0.01
1.45
0.01
0.1
0.2
2
0.025

230

22

MW-5

0.2
0.2

16
20

11
0.04
0.7
0.1
3
0.013

200

15

NOTE: All results in mg/1, (ppm).
Blanks indicate not detected.
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TABLE R-8: ANALYSIS OF GROUNDWATER SAMPLES FROM
SITE R (COLLECTED FEBRUARY 17, 1976
BY IEPA)

SAMPLE LOCATIONS

PARAMETERS
Arsenic
Barium
Boron
Cadmium
COD
Chloride
Cyanide
Iron
Lead
Manganese
Nitrate
Phenols
ROE
Selenium
Sulfate
PCBs (ppb)

MW-1

0.3

28
60
0.01
5.1
0.01
0.27
0.8
0.03

370

110

MW-2

0.8

130
410
0.01
19.5
0.02
0.27
0.1
0.01

890

20

MW-3

8

8
65
0.01
4.3

0.1

260

100

MW-4

0.2
0.5

16
35
0.01
0.7

0.1

220

44

MW-5

0.3
0.1

15
35
0.01
7.1
0.02
0.85

260

36

RANNEY WELL
0.001
0.1
1.4

390
250
0.01
4.6

1.45
0.3

900

180
7.7

NOTE: All results in mg/1 (ppm) unless noted otherwise.
Blanks indicate below detection limits.
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wells were installed. The D'Appolonia study concluded that the
landfill area consisted of 5 to 20 feet of flyash, cinders, silty
clay, and unidentified waste. The landfill is underlain by alluvium,
consisting of fine sands, silt, and clay ranging in thickness from 5
to 50 feet. Field permeability tests showed that alluvium is fairly
permeable (1 x 10~3 cm/sec) suggesting that silty sand is the
major component of the alluvium. This finding is supported by the
evidence of vertical migration of contaminants to a depth of 65 feet,
as suggested in the boring logs. Water levels were generally 25 to
30 feet below ground surface.

In May, 1978, Monsanto filed closure documents to IEPA detailing a
closure plan for the site. In general, the plan consisted of
specifications for the installation of a drainage system and clay
cap, along with details for grading, seeding, and access restriction.
The Helmkamp Construction Company was retained to implement the
closure plan. An IEPA inspection report from October, 1979 indicated
that closure operations at Site R were complete, including
installation of a clay cap 3 to 6 feet in thickness. In February,
1980, Richard Sinise, an Environmental Control Engineer for Monsanto,
filed an Affidavit of Closure for Site R.

IEPA personnel collected ground water samples from monitoring wells
installed by D'Applonia in October, 1979 (Figure R-l). The samples
were analyzed for inorganics and organic parameters reported by
Monsanto to have been disposed of at the site. Analytical results
for these samples are shown in Table R-9. Analysis showed the
presence of several organic contaminants in the wells. Both shallow
(25 to 35 feet) and deep (60 to 70 feet) wells were sampled, and
chlorotoluene and phenol were found in all wells sampled. Well
B-19S, located in the southeast portion of the site, also showed
chlorophenol, dichlorobenzene, and diphenyl ether at concentrations
ranging from 0.81 to 2.1 ppm. Iron, copper, and zinc exceeded water
quality standards in several wells. Another set of samples was
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TABLE R-9: ANALYSIS OF GROUNDWATER SAMPLES FROM
SITE R (COLLECTED BY IEPA ON OCTOBER 12, 1979)

SAMPLE LOCATIONS

PARAMETERS
Inorganics
Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Zinc
Organics
Aliphatic hydrocarbons
Chlorophenol
Chlorotoluene
Dichlorbenzene
Diphenyl ether
Phenol

B-9S

0.01
0.02
0.03
1.2

290
0.2
31
7.8
0.6
3.3

*
70

21

B-9D

0.004

0.32
100

10
1
0.2
0.36

*
40

56

B-13D

0.002
0.01
0.04
0.87

130
0.3
27
1.4
1.9
3

10

10

B-15S

0.002

0.14
56

83
1.8
0.1
0.4
*

0.34

14.3

B-17S

0.002

0.42
110
0.1
11
0.99
0.1
0.52
*

11

0.32
41.5

B-19S

0.007
0.01
0.03
1.6

230
0.2
28
2.8
0.2
0.87
*
0.81
18
1.6
2.1
22

NOTE: All results in ppm
Blanks indicate below detection limits
* Contaminants present, but not quantified
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collected by the IEPA from the D'Appolonia monitoring wells in March,
1981. These samples were analyzed specifically for organic
compounds. Analytical data for these samples are shown in Table
R-10. Concentrations of organic contaminants were detected in all
wells sampled. Chlorobenzene (130 to 3000 ppb) was detected in all
wells, while biphenylamine, chlorophenol, dichlorobenzene, and
dichlorophenol were seen in five or more wells.

In October, 1981, IEPA collected leachate and sediment samples at
Site R from an area adjacent to the Mississippi River. Leachate and
sediment samples were collected from three locations where leachate
seeps were observed flowing from the landfill into the river.
Analytical results for these samples are presented in Table R-ll, and
locations of the samples are shown in Figure R-l. The three water
samples showed contamination with a wide variety of organic
compounds. PCBs and chloroaniline were detected in all sediment
samples. Other compounds detected in sediment samples included
2,4-dichlorophenoxy-acetic acid (2,4-D), chloronitrobenzene, dich-
loroaniline, chlorophenol, biphenyl-2-ol, and dichlorophenol. The
presence of 2,4-D and chlorinated phenols in these samples suggested
that dioxin was also a potential contaminant at the site. The IEPA
subsequently requested assistance from USEPA in securing a laboratory
to perform dioxin analysis on leachate samples from Site R. In
November, 1981 a USEPA contractor (Ecology and Environment, Inc.)
collected leachate and sediment samples at three locations adjacent
to the river (Figure R-l). A total of eight samples plus three
blanks were collected. Dioxin analysis was performed by the Brehm
Laboratory at Wright State University. Monsanto obtained split
samples and analyzed for chlorinated dibenzo-p-dioxins (CDDs), select
organics, and metals. The USEPA samples were analyzed for tetra
through octa CDDs and dibenzofurans (CDFs), select organics, and
metals. Table R-12 provides an explanation and cross-reference for
samples collected by USEPA and Monsanto.

Analytical results for CDDs and CDFs in the USEPA leachate samples
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TABLE R-10: ORGANIC ANALYSIS CF GROUNDWftTER SAMPLES FROM SITE R
(COLLECTED BY IEPA ON MftRCH 25, 1981)

SAMPLE LOCATIONS

PARWTERS
Aliphatic hydrocarbons
Biphenylamine
Chlorobenzene
Chlorophenol
Chloronltrobenzene
Dichlorobenzene
Dichlorophenol
Trlchlorophenol

B-l

1,800
3,000
6,600

2,600
1,100

B-6S

250
130

5,300

TOO

B-9S

720
11,000
2,500

B9D

810
12,000

1,500

BUS
4,000

15,000
1,000

13,000

1,000

B-11D

1,100
2,800
3,200

800
630

B-15D

1,300
2,800
3,200

930
2,900

B-17D

860
650

420
670

1,200

B-190

660
300
950

360

CTl

NOTE: All results in ug/1 (ppb).
Blanks indicate below detection limit.



TABLE: R-ll: ANALYSIS OF LEACHATE AND SEDIMENT SAMPLES FROM SITE R
(COLLECTED OCTOBER 2, 1981 BY IEPA)

SAMPLE LOCATIONS

PARAMETERS
PCB
Toluene
Chlorobenzene
Chloroanlllne
Ch 1 oron 1 trobenzene
2.4-D

Dlchloronltrobenzene
Dlchloroanlllne
Chloronltroanlllne
NUroanlUne
Chlorophenol
Phenol
Methyl phenol
01 Chlorophenol
Nltrophenol
Blphenyldlol
Aniline
Methylbenzene

Sucponamlde
4 -methyl -2-pentanol
2 -methyl cyclopentanol
Blphenyl 2-01
Benzenesul f onan1de
Dlchlorobenzene
Benzole Acid/Derivatives
Hydroxybenzolc Add/

Derivatives
2.4-D Isomer
2,4,5-T Isomer

SAMPLE A
(WATER)
D022687

11
160

24,000
21,000
16,000

740
870
84
100

15,000
22.000

570
32.000

600
1,700
550
180

26
93
300
76

12.000

12,000
38.000
10.000

SAMPLE B
(WATER)
0022688

40
390

22,000
9.600
17,000

590
820
33
23

30,000
17,000

220
7.200

120
2,000

300
630
110

£.600

48.000
12,000

SAMPLE C
(WATER) SOIL SAMPLE A SOIL SAMPLE B SOIL SAMPLE C
D022689 D022690 0022692 D022692

2.6 48 150 230
150

1,600
38,000 1,700 190 6.900

820 130
7.800 53 (<5) (<5)

790
2.800 190

27.000 290
12.000

110
2.100 40

35
140

280 310

250
2.000

29,000
6,500

NOTE: All results In ppb.
Blanks Indicate below detection limits.
( ) Indicates values are unconfirmed.
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TABLE R-12: COMPILATION OF LEACHATE AND SEDIMENT
SAMPLES COLLECTED AT SITE R IN NOVEMBER, 1981

STATION NUMBER

1
1
1
1
2
2
3
3

Blank

Blank

Blank

USEPA SAMPLE NUMBER*

SOI
D01
S02
D02
S03
S04
SOS
S06

S07

R01

R01

MONSANTO SAMPLE NUMBER

M01

M02

M03
M04
M05
M06

DESCRIPTION

Leachate (5% Sediment)
Duplicate for SOI
Sediment
Duplicate for S02
Leachate (10% Sediment)
Sediment
Leachate (10% Sediment
Sediment

City of Chicago tap water.
Blank for low level analysis.

City of Chicago tap water.
Blank for medium level analysis.

City of Chicago tap water.
Extra blank for low level
analysis.

73
I

oo

NOTE: Monsanto did not split samples where no number is listed,
a - Samples collected by Ecology and Environment, Inc.



are shown in Table R-13. Tetra- and penta-CDOs and CDFS were not
detected in any of the samples. However, higher chlorinated dioxins
and furans (hexa through octa isomers) were detected in three of the
five samples submitted for analysis. Concentrations of these
compounds ranged from 4.5 to 2693 parts per trillion (ppt). The two
remaining samples, S07 and R01, were water blanks, and showed no
detectable CDDs or CDFs. Monsanto also analyzed samples M01 through
M05 for CDDs, and results showed no detectable concentrations of
these compounds.

Inorganic data for the leachate and sediment samples from Site R are
shown in Tables R-14 and R-15. In general, the leachate samples did
not show significant inorganic contamination, although concentrations
of chromium, copper, boron and iron exceeded water quality standards
in two or more samples. Cyanide was detected in several samples, but
was also found in the blank. Therefore, the results for cyanide
should be considered unreliable. Data for the sediment samples show
more substantial evidence of contamination. Elevated levels of
arsenic, chromium, copper, lead, and barium were found in several
samples. Identified organic compounds in leachate and sediment
samples are listed in Table R-16. Phenol and chlorinated phenols
were found in all but one sediment sample (M02) at concentrations
ranging from 0.2 to 300 ppb. Leachate samples showed elevated levels
of several organic parameters, including chlorinated phenols,
chlorinated benzenes, chloroanilines, and 2,4-D. As shown in Table
R-16, there is a significant discrepancy in the Monsanto and USEPA
data for the sediment samples. The values listed by Monsanto were
consistently and substantially higher than USEPA values. This may be
explained by the fact that USEPA's samples were initially analyzed as
medium hazard samples. Because of the higher detection limits
associated with this analysis, no contaminants were initially found.
USEPA subsequently decided to rerun the samples at lower detection
limits. It is possible that the increased holding time and handling
of these samples were instrumental in the reduction of concentrations
of contaminants found.

Site R was assessed using USEPAs Hazard Ranking System (HRS) model in
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TABLE R-13: ANALYSIS OF TETRA THROUGH OCTACHLORINATED
DIBENZO-P-DIOXINS AND DIBENZOFURANS
IN LEACHATE SAMPLES FROM SITE R
(COLLECTED NOVEMBER 12, 1981 BY
ECOLOGY AND ENVIRONMENT, INC.)

iroo

PARAMETERS
SAMPLE

LOCATIONS

SOI
S03
SOS
S07 (Blank)
R01 (Blank)

TCDDs TCDFs PCDDs PCDFs HXCDDs

4.5
6.3
5.8

HXCDFs

6.3
10
6.3

HPCDDs

86
181
152

HPCDFs

74
182
112

OCDDs

323
675
2693

OCDFs

30
103
53

NOTE: All results in parts per trillion (ppb).
Blanks indicate below detection limits.
Analysis performed by Brehm Laboratory, Wright State University.



TABLE R-14: INORGANIC ANALYSIS OF LEACHATE
SAMPLES FROM SITE R (COLLECTED NOVEMBER 12, 1981
BY ECOLOGY AND ENVIRONMENT, INC.)

SAMPLE LOCATIONS

PARAMETERS
Arsenic
Mercury
Selenium
Thallium
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Silver
Zinc
Aluminum
Barium
Boron
Calcium
Cobalt
Iron
Magnesium
Manganese
Molybdenum
Phosphorus
Sodium
Tin
Vanadium
Cyanide

SOI
0.034
0.0002
0.038

0.04

0.005
0.04

0.048

19.7
N/A

0.06
N/A
0.02
N/A
N/A
N/A

0.071

M01
0.02

0.008
0.006
0.086
0.073

0.155

0.216
26.8
0.5
18
368
0.03
25.5
43.2
6.27
0.53
0.9
40.4

0.18
N/A

D01
0.031
0.0002
0.032

0.02

0.008

0.024

17.1
N/A

0.06
N/A
0.32
N/A
N/A
N/A

0.057

S03
0.016
0.0002
0.026

0.015

0.01

15.35
N/A

N/A
1.99

N/A
N/A
N/A

N/A

M03
0.025
0.0014

0.005
0.007
0.075
0.092

0.124

0.216
30.5
0.5
13.6

257
0.019
30.8
48.2
2.1
0.403
0.907

41.8

0.138
N/A

SOS
0.029
0.0008
0.031

0.02

0.01
0.049

21.6
N/A

0.63
N/A
5.4

N/A
N/A
N/A
0.02

N/A

M05
0.065
0.001

0.008
0.008
0.07
0.08

0.144

0.062
3.22
0.36
19.1
257
0.031
27.4
39.8
8.82
0.439
2.06

44.2
1.4
0.17

N/A

R01

0.01

0.31

N/A

N/A
0.03
N/A
N/A
N/A

0.13

NOTE: All Results in ppm.
Blanks indicate below detection limits.
N/A - Parameter not analyzed.
R01 is a water blank.
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TABLE R-15: INORGANIC ANALYSIS OF SEDIMENT SAMPLES
FROM SITE R (COLLECTED NOVEMBER 12, 1981
BY ECOLOGY AND ENVIRONMENT, INC.)

SAMPLE LOCATIONS

PARAMETERS
Arsenic
Mercury
Selenium
Thallium
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Zinc
Aluminum
Barium
Boron
Calcium
Cobalt
Iron
Magnesium
Manganese
Molybdenum
Phosphorus
Sodium
Tin
Vanadium
Cyanide

S02
1.1

1.1

2.4

9.5
150

N/A

580
N/A
76

N/A
N/A
N/A

28

S03
2.9

1.8

2.9

10
190

25
N/A

660
N/A
46
N/A
N/A
N/A

13

M02
5.3

0.412
0.747
10.7
7.17

17.4
29.5

3870
75.4
53

3660
4.7

5870
1780
79.7
10.6
154
1840

14.4
N/A

S04
1.25

1.5

4.0

0.61

2.45

6.8
155

17
N/A

425
N/A
42

N/A
N/A
N/A

6.8

M04
9.6

0.489
1.04
10.4
7.89

18.6
36.3

4380
130
28.7

4010
4.8

8660
2090
119
12.5
270
1270

17
N/A

S06
1.8

1.6

1.7

9.2
170
20
26

N/A

580
N/A
47

N/A
N/A
N/A

90

M06
8.2

1.08
2.49

28.7
25.5

33.8
69.4

13,900
7.79

30.3
6590

9.45
12,600
4080
273
22.4
366
4720

43.9
N/A

NOTE: All results in ppm.
Blanks indicate below detection limit.
N/A - Parameter not analyzed.
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TABLE R-16: IDENTIFIED ORGANIC COMPOUNDS IN LEACHATE
AND SEDIMENT SAMPLES FROM SITE R
(COLLECTED NOVEMBER 12. 1981 BY ECOLOGY AND ENVIRONMENT. INC.)

70
iro
CO

SAMPLE LOCATIONS

PARAMETERS
2-Chlorophenol
2,4-Olchlorophenol
phenol
2.4.6-Trlchlorophenol
1 ,4-D1chlorobenzene
l.Z-Dlchlorobenzene
B1s(2 ethylhexyl) Phthalate
Chlorobenzene
Aniline
Chloroanl lines
Dlchloroanlllnes
Ch 1 oron 1 trobenzenes
2.4-D
PCBs

M01
340
100
130

30
20

160
60

8000
100
3000
332

LEACHATE
—— HOT" M05

100

30
40 25

4000 600
40
80
100

0.008

SEDIMENT
S02 M02 S04 "TB4" ——
0.26 0.2 200

0.42
0.5 300

200 400

400 300

0.014 0.034

S06
0.4
0.56
0.42
0.32

M06

300

600

400

200

0.192

NOTE: All results 1n parts per billion (ppb).
Blanks Indicate below detection limit.



July, 1982 by Ecology & Environment, Inc. The final migration score
assigned to the site was 7.23, which included observed releases for
both the ground water and surface water routes. Route scores for
ground water and surface water were 6.12 and 10.91 respectively. The
air route was assigned a zero score because an observed release had
not been documented. The reason for the relatively low final score
for Site R is the lack of a target population, which is a major
factor in the HRS model. The source of potable water in the area is
an intake in the Mississippi River, located approximately 2.5 miles
upstream from the site. The upstream location of the intake excludes
it from being used in the model.

In 1982, the Illinois Attorney General's office filed suit (Complaint
Number 82-CH-185) against Monsanto outlining several apparent
violations of the Illinois Environmental Protection Act. For the
most part, the Complaint was directed at alleged water pollution
caused by the defendant. Relief requested by the Attorney General
included civil penalties and issuance of an injunction directing the
defendant to immediately prevent seepage of wastes into the
Mississippi River, and to remove all such wastes from the property.
To date, no information has been located concerning a determination
in this case. The Attorney General's office is presently engaged in
an ongoing suit against Monsanto in an attempt to have all wastes
removed from the site.

USEPA file information suggests that fish studies have been conducted
in the Mississippi River in the vicinity of Site R. The Food and
Drug Administration (FDA) in Edwardsville, Illinois has found
unacceptable concentrations of PCBs in fish collected downstream of
Site R. A detailed study was proposed for the area in the immediate
vicinity of the site, however, attempts to obtain data from this
study have been unsuccessful to date. It is not known if this study
was to have included an assessment of the Sauget Treatment Plant
effluent, which is discharged immediately northwest of Site R.

In 1982, USEPA developed a comparative analysis of chemicals

R-24



detected in monitoring wells and leachate samples from Site R as they
relate to wastes reported by Monsanto to have been disposed of at the
site. Also included in the analysis were chemicals reported as being
manufactured at Monsanto's Krummrich Plant, as documented in the 1977
chemical inventory developed as a result of the Toxic Substances
Control Act (TSCA) and the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA). The analysis revealed a high degree of
association or correlation between chemicals detected in the sample,
and those reported to have been disposed of or manufactured by
Monsanto. A summary of data from this USEPA analysis report is
presented in Table R-17.

In 1984, Monsanto contracted Geraghty and Miller, Inc. to perform a
detailed hydrogeologic investigation in the Sauget area. Data from
this study, which included the installation of approximately 60
monitoring wells, have not been made available.

Data Assessment and Recommendations

A great deal of data has been developed to date for Site R. Organic
contaminants have been detected in both shallow and deep monitoring
wells on site, as well as in leachate seeps leaving the site.
Evidence of contamination has been observed to a depth of
approximately 60 feet in soil borings. A substantial listing of the
types and quantities of chemical wastes disposed of at the site was
submitted to IEPA by Monsanto. In view of this information the only
significant data gaps are: (1) specific delineation of contaminant
boundaries, and (2) determination of the presence or absence of air
emissions from the site. Because of the permeable nature of the
subsurface soils and the characteristics of the wastes present at
the site, it is likely that extensive migration of contaminants has
occurred.

The present scope of work for the Dead Creek Project includes
installation and sampling of monitoring wells at Site R. Ambient air
monitoring will also be conducted to determine to what extent, if
any, off-gassing of organic contaminants is occurring. Every effort
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TABLE R-17: COMPARATIVE ANALYSIS OF CHEMICALS DETECTED
IN SAMPLES AT SITE R AND THOSE REPORTED
TO HAVE BEEN DISPOSED OR MANUFACTURED BY MONSANTO

50iro

COMPOUNDS
PCBs
Chlorobenzene
Dlchlorobenzene
Chloroanlllne
Chloronltrobenzene
Dlch) oronltrobenzene
Chlorophenol
Dlchlorophenol
2.4-0/1so»ers
2,4,5,-T/Isomers
Aniline
Dlchloroanlllne
Chloronltroinlllne
Nltroanlllne
Phenol
Nltrophenol
Methyl phenol
Dlphenyldlol
Benzole Acid/Derivatives
4 -methyl -2-pentanol
2 -methyl eye 1 opent anol
Benzene Sulfonwtde
Chlorotoluene
Dloxtns/Dlbenzofurans

LEACHATE/SEOIMENT ANALYSIS
IEPA MONSANTO USEPA

X X
X X
X . X
X X
X X
X
X X X
X X X
X X
X
X X
X
X
X
X X X
X
X
X
X
X
X
X
X

X

GROUNDUATER ANALYSIS
IEPA

X
X

X

X
X

X

REPORTED DISPOSAL
MONSANTO

X

X
X

X
X

X
X
X
X

X
X
X
X

X (By Product)

MANUFACTURED
MONSANTO

X
X
X
X
X

X
X
X
X

X
X

X

X
X (By Product)



should be made by th IEPA to obtain data on, and gain access to, the
Monsanto wells installed by Geraghty and Miller. Access to these
wells would likely eliminate the need for, or at least affect the
location of, the monitoring wells to be installed during the field
investigation of Site R. Pending the results of ground water
sampling, a more specific approach to delineating the extent of
contamination could be proposed. Samples should initially be
collected from a minimum of 8 wells on Site R, and hydraulic
conductivity tests should be run on a minimum of 2 deep and 2 shallow
wells. Possibilities for identifying plume characteristics include
conducting electromagenetic surveys (including off site areas), and
soil gas monitoring. In any event, the lateral and vertical extent
of contaminant ion must be addressed prior to design of remedial
options.
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CREEK SECTOR B - DEAD CREEK

Site Description

Creek Sector B (CS-B) includes the portion of Dead Creek lying
between Queeny Avenue and Judith Lane in Sauget, Illinois. Three
other sites in the Dead Creek Project are located adjacent to CS-B.
These include Site G to the northwest, Site L to the northeast, and
Site M to the southeast. All of these sites have been identified at
one time or another as possible sources of pollution in CS-B.
Presently, CS-B and Site M are enclosed by a chain link fence which was
installed by the USEPA in 1982. The banks of the creek are heavily
vegetated, and debris is scattered throughout the -northern one-half of
CS-B. Culverts at Queeny Avenue and Judith Lane have been blocked in
order to prevent any release of contaminants to the remainder of the
creek, although the adequacy of these blocks has been questioned
several times. Water levels in the creek vary substantially depending
on rainfall, and during extended periods of no precipitation, the creek
becomes a dry ditch.

Site History and Previous Investigations

The IEPA initially became aware of environmental problems at CS-B in
May, 1980 when several complaints were received concerning smoulder-
ing and fires observed the creek bed. In August, 1980, a local
resident's dog died, apparently of chemical burns resulting from
contact with materials in the ditch. Following this incident, the
IEPA conducted preliminary sampling to determine the cause of these
problems in CS-B. Chemical analysis of these samples indicated high
levels of PCBs, phosphorus, and heavy metals, and the IEPA subse-
quently authorized the installation of fencing in order to prevent
public access to the creek. In September 1980, the Illinois
Department of Transportation (IDOT) completed installation of 7000
feet of snow fence with warning signs around CS-B and Site M. The
IEPA subsequently performed a preliminary hydrogeological investi-
gation in the area in an attempt to identify the sources of pollution
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in Dead Creek. The results of this investigation are documented in
the St. John Report. The snow fence was later replaced with a chain
link and barbed .wire fence. The installation of this fence was
authorized by the USEPA, and was completed in October, 1982.

Prior to the IEPA investigation in 1980, the City of Cahokia Health
Department received complaints from area residents concerning
discharges from Cerro Copper Product (Cerro) entering CS-8. In 1975,
IEPA visited the site in order to determine if these discharges were
occurring. Investigators observed discoloration in the creek and
along the banks similar to what was later observed in the holding
ponds at Cerro. One water sample was collected by IEPA from the
creek immediately south of Queeny Avenue. Analysis of this sample
indicated the presence of copper (0.3 ppm), iron (3.2 ppm), and
mercury (0.1 ppb). The culvert under Queeny Avenue was sealed
sometime in the early 1970's by Cerro Copper and the Monsanto
Chemical Company for the purpose of restricting flow from the holding
ponds at Cerro (Creek Sector A). The holding ponds were also
regraded to the north to direct their flow to an interceptor
discharging to the Sauget Wastewater Treatment Plant. The
investigators concluded that flow through the blocked culvert had
occurred, although the direction of flow could not be determined
because no flow was evident at the time of the inspection.

The IEPA hydrogeological study, conducted in 1980, included
collecting 20 surface sediment samples for analysis from CS-B (Figure
B-l). Analyses of samples from the northern portion of CS-B are
presented in Table B-l. Samples x!06, xl!9, x!20, x!25, and x!26
showed PCBs in concentrations ranging from 1.1 to 10,000 parts per
million (ppm). Sample x!25, taken adjacent to the former Waggoner
Company operation, contained additional organic contaminants,
including alkylbenzenes (370 ppm), dichlorobenzene (660 ppm),
trichlorobenzene (78 ppm), dichlorophenol (170 ppm), and hydrocarbons
(21,000 ppm). These contaminants were not detected in other surface
sediment samples in the northern portion of CS-B during this
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TABLE B-l: ANALYSIS OF SOIL SAMPLES IN THE
NORTHERN PORTION OF CREEK SECTOR 8
(COLLECTED BY IEPA 9-8-80 THROUGH 10-25-80)

SAMPLE LOCATIONS

PARAMETERS
Aluminum
Arsenic
Barium
BerylluM
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Zinc
PCBs
Alkyl benzenes
Dichlorobenzene
Dichlorophenol
Hydrocarbons
Naphthalenes
Trlchl orobenzene

x!06 xl!3
10

2

11

3
365
3
4

2

1

2

61
5.200
-
.
.
-
-
-

,000
300
,400

-
.

400
,000
250
100
,800
,000
.600
,000
120
30
.500

.400

,800
180
.

.000

xl!4
6,400

23
1.600

-
-
.

14.000
400
.

4.800
55.000
2,000
2.800
130
1.7

1.700

1.300
.

700
140
.

20,000

xl!5
9,000

18
3,400

-
-

120
11,000

120
40

22,000
40.000
3.200
5.000
150
4

2,400

1.500
.

1.100
200
150

71,000

xl!6
9.000

9
300

-
.
.

5.000
130
-

270
12.000

80
2,600

60
0.2

140

2.300
-

360
40
-

2.500

xl!7
1.300

16
400

-
.
.

1,600
.
.

160
2,400

-
1,200

40
2
-

850
50
150

-
.
-

xl!8
1,200

15
1,600

-
6
.

6,000
-
.

1,000
4,300
100

1,000
50
2
-

1.200
-

180
-
.

300

xl!9

510
1
.
7

7,300
36
9

100
17.500

43
4.500
260

-

1.800
-

110
42
27

2.000
1.1

-
.
-
-
-
-

x!20

1.200
1
-
3

72,000
38
10
150

16,200
60

4.300
350

80

1,200
-

225
140
27
700
80
-
-
-
-
-
-

x!25

2,500
-
.
6

6.900
50
9

1.000
7.000
260
380
45

130
2.000
770

-
uo
50
13

1.500
10.000

370
660
170

21.000
650
78

xl26

5.000
2
76
70

19,000
100
50

44,800
107,000
2,000
3.700
280

3.000
8,900
860
100

1,400
300
85

62,000
350

-
-
-
-
-
-

COI-p.

NOTE: All results In ppm
Blank Indicate parameter not analyzed
- Indicates below detection limits



investigation. In general, inorganic analysis of these samples
indicated high levels of several metals in comparison with background
conditions (Table B-3, sample x!21).

Subsurface soil samples were also collected by IEPA from one location
in the northern portion of CS-B during the 1980 investigation.
Analyses of samples from boring P-l are included in Table B-2.
Results indicated the presence of PCBs to a depth of seven feet, and
other organic contaminants to a depth of three feet. PCB
concentrations ranged from 9,200 ppm near the surface to 53 ppm at
depths greater than 4 feet and up to 7 feet. Other organic
contaminants were detected at concentrations ranging from 12,000 ppm
near the surface to 240 ppm at 2.5 feet. These results indicate
non-uniform contaminant deposition in the northern portion of CS-B,
which is common in riverine systems. The above data indicate that
historical release(s) of contaminants to the northern portion of CS-B
did occur. However, the horizontal and vertical extent of the
resulting contamination has not been fully defined.

Analyses of sediment samples from the southern portion of CS-B are
summarized in Table B-3. Sample x!21 was taken from soil outside the
creek bed to establish background conditions. Samples x!07, x!22,
and x!27 contained PCBs at concentrations ranging from 73 to 540 ppm.
Sample x!22 also showed diclorobenzene (0.35 ppm). This was the only
organic contaminant other than PCBs detected in samples from the
southern portion of CS-B. Several metals, including arsenic,
cadmium, chromium, copper, lead, and zinc, were detected at levels
significantly above background concentrations in all samples.
However, the metal concentrations were comparable to concentrations
detected in samples of sediment taken in the northern portion of
CS-B. All of the samples were collected from the creek bed adjacent
to, or downstream from Site M, which is an old sand pit excavated by
the H.H. Hall Construction Company in approximately 1950. Hazardous
materials were not reported to have been disposed of at Site M.

In October, 1980 IEPA and Monsanto Chemical Company cooperatively
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TABLE B-2: ANALYSIS OF SUBSURFACE SOIL
SAMPLES AT BORING LOCATION P-l
IN CREEK SECTOR B. (COLLECTED BY
IEPA 9-8-80)

SAMPLE DEPTH

PARAMETERS

Blphenyl
Chloronltrobenzene
Dlchlorobenzene
PCBs
Trichlorobenzene
Xylene

O'-l1

6,000
200

12,000
9,200
380
540

l'-2'

9,000
240

8,900
2,600
3,700
250

2'-3' 3'-4' 4'-5' 5'-6 6'-7'

1,100

240
92B-6 240 53 53 54
590

CD
I

NOTE: All results in ppm
Blanks Indicate below detection limits



r
TABLE B-3: ANALYSIS OF SOIL SAMPLES IN THE

SOUTHERN PORTION OF CREEK SECTOR B
(COLLECTED BY IEPA 9-8-80 THROUGH 10-25-80)

SAMPLE LOCATIONS

PARAMETERS
Aluminum
Arsenic
Barium
Beryl i urn
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Zinc
PCBs
Dichlorobenzene

x!07

6
4

11

32
70
24
2

3
7
1

1

25

,000
,800

-
-
70

,000
360
30

,000
,000
,000
,900
150
-

,500
,040
,200
40

,700
180
60

,000
120
-

x!08
8,000

44
3,800

-
-
_

10,000
300
30

31,000
58,000
2,000
3,900
150
1.7

3,000
-

1,500
-

900
200

-
22,000

-
-

x!09
9,100

25
1,600

-
-

200
24,000

-
20

7,700
75,000
1,700
3,600
300
3

900
-

1,700
-

900
130

-
27,000

-
-

xllO
7,000

67
4,300

-
-
40

16,000
140
-

22,000
67,000
2,000
4,100
200
3.3

1,900
-

1,300
-

700
160
70

25,000
-
-

xlll
8,000

80
1,800

-
-

100
13,000

50
-

15,000
68,000
2,000
4,000
160
3.2

2,000
-

1,600
-

1,000
160
100

47,000
-
-

xl!2
6,600

50
8,000

-
-

100
30,000

50
30

41,000
52,000
5,100
4,000
300
6

2,700
-

1,200
_

1,600
430

-
52,000

-
-

x!21

230
-
-
1

11,000
-
9

100
16,500

-
5,900
370
-

120
-

1,500
_
80
32
25
230

-
-

x!22

5,

15,

21,
50,
1,
3,

1,

19,

500
2
-

35
000
50
15
900
000
700
800
190

-
700

-
960
30
630
190
45
900
540

0.35

x!27

2,500
2
-
50

8,000
340
30

28,000
63,000
1,700
2,700
150

-

4,700
1,000

40
700
130
45

28,000
73
-

CD
I

NOTE: All results in ppm
Blanks indicate that parameter not analyzed
- Indicates parameter is below detector limit



collected three sediment samples from CS-B in order to confirm
results of earlier sampling done by IEPA. SD-1 was collected from
the creek bed 40 yards-south of Queeny Avenue. This location is
adjacent to the former Waggoner Company building and also near an old
outfall (effluent pipe) from the Midwest Rubber Company. Samples
SD-2 and SD-3 were collected approximately 220 yards south of SD-1,
in the central portion of CS-B. Results of these samples, including
a blank soil sample collected from the Missouri Bottoms in St.
Charles, Mo., are presented in Tables B-4 and B-5. PCBs (45-13,000
ppm) were found in all three samples from CS-B, as were several
chlorinated benzenes. Chlorinated phenols and phosphate ester were
detected in samples SD-1 and SD-3, but were not found in SD-2. The
analysis of these samples for inorganic parameters detected generally
higher levels of inorganic parameters in SD-2 and SD-3 than those for
SD-1 and the soil blank. These results clearly indicate differential
contamination in CS-B, with SD-1 showing high levels of PCBs and
other organic compounds, whereas SD-2 and SD-3 contained higher
levels of metals.

IEPA personnel also collected two sediment samples from CS-B in
December, 1982, as part of an area-wide dioxin sampling effort
managed by the USEPA which also included Site 0. The first sample
was collected along the east bank of the creek, approximately 80
yards south of Queeny Avenue. Previous sampling conducted by IEPA in
this area had shown high concentrations of PCBs. The second sample
was collected along the west bank of the creek, approximately 50
yards south of Queeny Avenue. Both samples were analyzed
specifically for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) by a
USEPA contract laboratory. The first sample showed a quantified
level (0.54 ppb) of TCDD, and the second sample was below the
detection limit.

lEPAs Preliminary Hydrogeological Investigation of Dead Creek in 1980
was conducted for the purpose of determining possible sources of
pollution observed in CS-B. The study included installation and
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TABLE 8-4: ORGANIC ANALYSIS OF SEDIMENT
SAMPLES FROM DEAD CREEK, SECTOR B
(SPLIT SAMPLES-IEPA AND MONSANTO
COLLECTED 10-2-80)

SAMPLE LOCATIONS

PARAMETERS SD-1 SD-2 SD-3 Blank*

CHLOROBENZENES:
Monochlorobenzene
p-Dichlorobenzene
o-Dichlorobenzene
Trichlorobenzenes
Tetrachlorobenzenes
Pentacesorobenzene
Hexachlorobenzene
Nitrochlorobenzenes

CHLOROPHENOLS:
o-Chlorophenol
p-Chlorophenol
2,4-Dichlorophenol
Pentachlorophenol

PHOSPHATE ESTERS:
Dibutylphenyl Phosphate
Butyldiphenyl Phosphate
Triphenyl Phosphate
2-Ethylhexyldiphenyl
Phosphate

Isodecyldiphenyl Phosphate
T-Butylphenyldi phenyl

Phosphate
Di-t-butylphenyldiphenyl

Phosphate
Nonylphenyl Diphenyl Phosphate
Cumylphenyldiphenl Phosphate

PCBs (C12 to Clg Homologs)

(0.9)
370
80
85
6.1

120

3.7
6.6
1.2
130

330

2600

28

3.7

13,000

(0.3)
(0.6)
1.6
2.4

1.2

(0.3)
(0.4)

(0.7)
(0.4)

(0.9)

1.8

(0.8)
(0.8)

2.2

240 45

NOTE: All values in ppm
*Soil blank collected from Missouri Bottoms, St. Charles, Mo,
Blanks indicate below detection limits
( ) Semi-quantitative values

B-9



TABLE B-5: INORGANIC ANALYSIS OF SEDIMENT SAMPLES
FROM DEAD CREEK, SECTOR B
(SPLIT SAMPLES - IEPA AND MONSANTO
COLLECTED 10-2-80)

SAMPLE LOCATIONS

PARAMETERS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Phosphorus
Silicon
Silver
Sodium
Strontium
Tin
Titanium
Vanadium
Zinc

SD-1

1,400
. 13
210
770
-
28
5.1

8,500
25
15
460

4,700
180
460
29
6.1
110

2,500
73
-

400
35
18
32
34
280

SD-2

5,100
240
40

1,200
-

160
60

9,200
110
180

28,000
53,000
2,000
2,200
170
92

2,000
13,000

150
42
540
230
260
110
140

32,000

SD-3

5,300
160
55

1,300
-

100
55

6,200
240
120

18,000
30,000
1,600
2,000
110
68

1,700
9,400

89
29
410
110
320
80
130

18,000

Blank*

5,600
29
5

130
-

27
3.9

4,600
19
33
19

9,900
50

2,300
510
11
39
610
110
-

320
17
18
37
130
56

NOTE: All values in ppm
* Soil blank collected from Missouri Bottoms, St. Charles, MO.
- Indicates below detection limits.
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sampling of 12 monitoring wells in addition to the 1980 soil/sediment
sampling described above. Residential wells were also sampled to
determine ground water quality in the area. Locations of IEPA
monitoring wells and residential well samples are shown in
Figure B-2. All IEPA wells were screened in the Henry Formation
sands, with screened interval elevations ranging between 366 and 402
feet Mean Sea Level. The hydraulic gradient in the vicinity of CS-B
is very flat, with ground water flow generally to the west toward the
Mississippi River.
•

Analytical data for three sets of samples from the IEPA monitoring
wells, corresponding to three sampling events in 1980 and 1981, are
presented in Tables B-6, B-7, and B-8. Well G108 can be considered a
background well due to its location upgradient from the known
disposal areas around CS-B. Organic contaminants were consistently
found in Wells 6107 and 6112. These wells are in downgradient
monitoring positions for sites 6 and I respectively. Certain organic
contaminants were detected in Wells 6102, 6109 and 6110 during the
initial sample event, but these wells did not show any of the
organics in subsequent samples. Well 6102 is located immediately
west of the northern portion of CS-B, and near the southeast corner
of Site 6. Well 6109 is located approximately 150 .feet west of the
former Waggoner surface impoundment (Site L). Well 6110 is located
downgradient of Site H. PCBs were detected at one time or another in
Wells 6101, 6102, 6104, 6106, 6107, 6110, and 6112. Of these, only
6101 and 6102 showed PCBs in all three sets of samples.

Inorganic analyses of samples from the IEPA monitoring wells indicate
several parameters at concentrations above background (6108) and
water quality standards. Standards for iron, manganese, and
phosphorus were exceeded in samples from the background well.
Barium, cadmium and lead were detected at concentrations exceeding
standards in one or more well(s). In general, wells 6109, 6110, and
6112 showed the most significant inorganic contamination. When
compared with data for other wells, 6109 contained very high
concentrations of arsenic, copper, nickel, and zinc. The pH for 6109
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FIGURE B-2
L O C A T I O N S OF IEPA M O N I T O R I N G W E L L S AND R E S I D E N T I A L
W E L L S SAMPLED IN THE V I C I N I T Y OF DEAD CREEK
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TABLE B-6: ANALYSIS OF GROUNDWATER SAMPLES FROM THE IEPA MONITORING WELLS
(COLLECTED 10-23-80)

SAMPLE LOCATIONS

PARAMETERS
Alkalinity ——————
Ammonia
Arsenic
BarliM
Boron
Cadmium
Calcium
BOO
Chloride
Chromium (Total)
Chromium (+6)
Copper
Cyanide
Fluorlde
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate-Nitrite
pH
Phenol ics
Phosphorus
Potassium
R.O.E.
Selenium
Silver
Sodiums.c.
Sulfate
Z
PCB (ppb)
Chlorophenol (ppb)
Chl orobenzene (ppb)
01 chl orobenzene (ppb)
Olchlorophenol (ppb)
Cyclohexanone (ppb)
Chloroanlllne (ppb)

G101
362
0.3
0.023
1.3
0.5
0.0

180
237
48
0.04
0.0
0.46

0.4
501
51.0
0.10
0.09
5.1
0.0
0.1
0.1
6.6
0.0
2.9
10.6
650
0.003
0.01
24
870
132
0.6
1.0

G102
410
1.0
0.023
0.8
0.4
0.0

210
160
103
0.02
0.0
0.13

0.7
884
30.5
0.15
90
3.8
0.0
0.1
0.1
6.6
.01

1.2
13.1

1230
0.001
0.0
60

1500
434
0.4
1.2

1200

-

G103
336
1.7
0.043
2.9
0.5
0.03

210
244
58
0.09
0.0
1.1

0.7
549
86
0.26
79
4.2
0.0002
0.9
0.1
6.5
0.0
3.3
13.4
765
0.004
0.2
40

1050
230
6.2

-

G104
406
0.4
0.049
2.2
0.6
0.0

210
206
52
0.04
0.0
0.31

0.3
630
90
0.2
72
3.4
0.0
0.1
0.4
6.6
0.005
2.7
12.3
790
0.01
0.0
29

1080
204
0.3

-

G105
271
0.9
0.067
2.0
0.4
0.0

340
473
65
0.12
0.0
0.73

1.0
528
18
0.31

100
4.2
0.0
0.8
0.0
6.6
0.0
6.0
22
824
0.008
0.0
57

1040
296
3.7

-

G106
387
2.9
0.16
0.6
0.5
0.0

185
115
109
0.01
0.0
0.44

0.7
637
62
0.0
49
1.9
0.0
0.1
0.1
6.5
0.065
1.8
7.7

1020
0.001
0.0
96

1340
281
0.1

-

G107
552
0.5
0.043
2.1
0.5
0.0

500
1070
132
0.07
0.0
0.68

0.7
777
13
0.27

205
9.8
0.0
0.3
0.1
6.4
2.5
9.4
15.2

1230
0.004
0.0

1430
201
0.8

630
19
25
890

G108 G109
375 287
0.3 4.5
0.008 0.055
0.3 0.2
0.4 0.4
0.0 0.0

140 380
298 275
79 69
0.0 0.0
0.0 0.0
0.04 0.13

0.3 1.2
496 1664
4.1 39.0
0.0 0.0
24 100
0.98 4.5
0.0001 0.0
0.0 0.5
1.1 0.0
6.6 6.3
0.01 0.45
.18 .72

13.7 14.9
704 2460
0.001 0.001
0.01 0.0
40 40
960 2470
103 1348
0.0 0.1

19

120

G110
210
1.2
0.053
0.5
0.5
1.5

500
780
61
0.38
0.0
2.3

0.8
279
340
7.3

209
8.0
0.0
1.9
0.4
6.7
0.015
16
29
508
0.005
0.0
53
720
93
8.0
2.7

5.9

Gill
302
0.1
0.008
0.2
0.5
0.0

110
79
32
0.0
0.0
0.04

0.3
419
5
0.07
24
1.1
0.0
0.0
0.5
7.0
0.0
.24

4.9
512
0.002
0.02
24
490
104
0.0

-

G112
399
1.5
0.019
0.5
5.6
0.06

242
162
363
0.01
0.0
1.2
0.0
0.5

1080
18
0.44
82.5
3.9
0.0001
0.3
0.0
6.4
0.875
.69

58
21)0

0.001
0.11

260

518
7.8

100
65

3500

CO
I

NOTE: All results 1n ppn unless otherwise noted.
Blanks Indicate parameter not analyzed.

- Indicates below detection limits.



TABLE B-7: ANALYSIS OF GROUNOUATER SAMPLES FROM THE IEPA MONITORING HELLS
(COLLECTED 1-28-81)

SAMPLE LOCATIONS

PARAMETERS
Alkalinity
Ammonia
Arsenic
Barium
Boron
Cadmium
Calcium
C.0.0.
Chloride
Chromium (Total)
Copper
Cyanide
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate-Nitrite
PH
Phenol Ics
Phosphorus
potassium
Selenium
Silver
Sodium
Sulfate
Zinc
PCB (ppb)
Chlorobenzene (ppb)
Dichlorophenol (ppb)
Chloroanlline (ppb)

6101
447
0.3
0.015
0.9
0.3
0.0

220.0
45
20
0.02
0.59
0.00

554
30.4
0.17
48.2
3.02
0.0
0.1
0.0
7.0
0.0
0.91
6.4
0.002
0.0
13
129
0.3
0.22

G102
421
0.0
0.016
1.2
0.4
0.00

328.9
93
128
0.02
0.79
0.00

1072
16.5
0.08
78.0
3.15
0.0
0.1
2.5
7.0
0.0
0.88
12
0.002
0.0
63
583
1.2
3.9

G103
266
1.4
0.018
0.9
0.4
0.00

176.3
56
64
0.02
0.36
0.00

490
20.8
0.00
46.3
3.07
0.0
0.4
0.1
7.1
0.0
0.41
8.8
0.002
0.0
48
256
1.8

G104
520
0.2
0.002
0.3
0.7
0.00

218.0
9
29
0.00
0.14
0.00

717
1.4
0.00
49.1
1.41
0.0
0.0
0.5
7.2
0.0
0.06
6.0
0.002
0.0
15
265
0.1
0.3

G105
363
0.7
0.037
1.8
0.4
0.00

319.2
143
59
0.03
0.43
0.01

764
60.8
0.07
73.6
4.10
0.0
0.2
0.0
7.0
0.0
3.6
13
0.003
0.0
50
468
1.5

G106
556
3.3
0.11
1.0
0.5
0.00

225.5
212
156
0.00
0.29
0.00

617
67.5
0.00
49.1
2.13
0.0
0.0
0.0
6.9
1.46
2.1
6.2
0.002
0.0
94
143
0.1

6107
621
1.0
0.021
3.2
0.5
0.00

1169.5
635
201
0.09
0.97
0.00

960
172
0.32

288.1
9.64
0.0
0.5
0.2
6.9
0.5
10
20
0.011
0.0
60
276
1.5
0.4
6.3

560
90

G108
448
0.0
0.004
0.5
0.2
0.00

Z05.5
8
76
0.00
0.00
0.00

564
0.3
0.00
34.3
0.34
0.0
0.0
3.5
7.1
0.01
0.03
16
0.004
0.0
30
86
0.0

6109
18
17
7.5
0.2
0.8
0.14

466.7
1315
32
0.04
94.1
0.00

2144
198
0.00

184.4
8.30
0.0004

176
0.3
4.1
1.86
3.7
18
0.006
0.0
37

3371
10.1

6110
308
0.2
0.013
1.0
0.2
0.00

169.4
37
36
0.02
0.11
0.00

447
19.1
0.00
43.5
0.77
0.0
0.9
18
6.9
0.02
1.0
7.5
0.016
0.0
13
57
2.0

6111
394
0.1
0.014
0.7
0.6
0.00

181.4
28
18
0.02
0.04
0.00

530
10.1
0.00
37.9
1.76
0.0
0.0
0.5
7.0
0.015
0.51
4.2
0.002
0.0
14

153
0.1

6112
619
0.5
0.027
0.5
0.9
0.00

198.3
47
210
0.00
0.28
0.01

486
18.9
0.00
54.0
2.78
0.0
0.0
0.0
6.9
0.05
0.53
20
0.0
0.0
18
212
2.8

2.5

2.1

CD
i

NOTE: All results In ppm unless otherwise noted.
Blanks indicate parameter not analyzed.
- Indicates below detection limits.



TABLE B-B: ANALYSIS OF GKOUNOWATER SAMPLES FROM THE 1EPA MONITORING WELLS
(COLLECTED 3-10-81 - 3-11-81)

SAMPLE LOCATIONS

PARAMETERS
Alkalinity
Ammonia
Arsenic
Barium
Boron
Cadmium
Calcium
BOO
Chloride
Chromium (Total)
Copper
Cyanide
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate-Nitrite
PH
Phenol ics
Phosphorus
Potassium
Selenium
Silver
Sodium
Sulfate
Zinc
PCB (ppb)

G101
463
0.2
0.001
0.0
0.2
0.0

154
10
16
0.0
0.04
0.0

542
0.3
0.0
34.2
2.0

0.0
0.0
6.9
0.0
0.0
4.0
0.0
0.01
11
118
0.1
0.13

G102
464
0.0
0.0
0.7
0.4
0.01

333
24
124
0.0
0.06
0.0

1062
0.3
0.0
77.9
2.96
0.3
1.1
6.8
0.0
0.08
10.8
0.0
0.02
64
617
0.8
0.46

G103
319

l.S
0.003
0.1
0.3
0.01

161
47
46
0.0
0.08
0.0

620
1.6
0.0

41.9
3.51

1.1
0.0
6.8
0.005
0.03
10.4
0.001
0.0

65.6
471
2.8

G104
568
0.0
0.001
0.2
0.7
0.0

205
9
28
0.01
0.02
0.01

839
0.0
0.0

56.8
0.61

0.0
2.3
6.9
0.0
0.02
5.9
0.003
0.0
17.4
303
0.1
0.1

G105
393
0.4
0.013
0.2
0.3
0.0

218
23
57
0.0
0.02
0.0

796
9.4
0.0
47
2.32

0.2
0.0
6.8
0.0
0.1
8.9
0.0
0.02
51.2
466
0.3

G106
594
3.0
0.085
0.3
0.5
0.0

175
146
150
0.0
0.01
0.0

675
4.9
0.06

44.8
1.62

0.0
0.0
6.7
0.0
1.5
5.7
0.0
0.01

92.6
146
0.1
2.4

G107
657
0.2
0.004
0.1
0.5
0.01

186
47
235
0.0
0.01
0.0

1096
2.4
0.0
44.8
2.12
0.0002
0.0
0.0
6.7
1.7
0.03
2.8
0.0
0.01
39.2
313
0.1
0.37

G108
464
0.0
0.001
0.2
0.2
0.0

148
12
51
0.0
0.03
0.0

479
0.0
0.0
22.3
0.23

0.1
0.3
7.0
0.1
0.02
18.2
0.001
0.0
25.2
55
0.3

G109
58
15
3.9
0.1
0.5
0.07

431
930
24
0.01
67
0.0

1651
1.4
0.0

138
6.22
0.0003

123
0.3
4.6
1.4
2.2
6.4
0.003
0.0
12.1

2629
6.3

G110
331
0.0
0.001
0.1
0.1
1.1

121
10
27
0.0
0.02
0.0

424
0.0
0.0

28.7
0.14

1.2
15
6.6
0.0
0.01
6.3
0.018
0.01
14.2
61
1.8
0.9

Gill
387
0.1
0.001
0.1
0.4
0.0

164
9
16
0.0
0.07
0.0

485
0.2
0.07
31.8
1.02

0.0
2.7
6.8
0.0
0.01
2.9
0.001
0.01
15.5
147
0.1

G112
400
0.7
0.00
0.0
3.4
0.17

207
52
133
0.0
0.48
0.0

789
0.5
0.0
72
2.1

0.4
0.2
6.6
0.00
0.03
40.2
0.0
0.01
96.6
544
11.8
2.0

CD
i

NOTE: All results 1n ppm unless otherwise noted.
Blanks Indicate parameter not analyzed.
- Indlctes below detection limits.



was 6.3, 4.1, and 4.6 during the three sampling events. This
indicates an unidentified source was releasing acid to the
groundwater. Other wells which exhibited significant inorganic
contamination include 6102, G103, G105, and 6106, all of which are
located adjacent to CS-B along the west side. The data indicates
non-uniform ground water contamination in the area, likely resulting
from a variety of pollutional sources.

Private wells in the area have been periodically sampled by the IEPA
and the USEPA. These wells are no longer used for potable water, but
they are used for watering lawns and gardens. Locations of private
well samples in the Dead Creek area are shown in Figure B-2. IEPA
sampled five residential wells and collected one basement seepage
sample near Creek Sectors 8 and C. Analytical data for these samples
are presented in Table B-9. 6504, located east of CS-B on Judith
Lane, exceeded the standard for copper. The wells all showed water
quality similar to that found in IEPA monitoring well 6108,
indicative of background conditions in the area. The basement
seepage sample was collected from a residence on Walnut Street, just
east of Site M. Analysis of this sample indicated higher levels of
barium and copper, when compared with the private well samples. The
seepage sample (x301) also showed a measurable level of chlordane,
which was likely due to the application of commercial pesticides.

In March, 1982 the USEPA collected ground water samples from four
private wells (SOI, S02, SOS, and S06) and two IEPA monitoring wells
(S04 and SOS). 6round water samples S04 and SOS correspond to IEPA
monitoring wells 6102 and 6101 respectively. In addition, soil
samples (S07 S10, Sll) were collected from three gardens where well
water is used for watering. Soil Samples S07, S010, and SOU were
collected from gardens at the locations of ground water samples SOI,
S02, and S03 respectively (see Figure B-2 for approximate sample
locations). Water and soil blank samples, R09 and R12 respectively,
were also collected and analyzed. Analytical data for these samples
are presented in Tables B-10 and B-ll.
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TABLE B-9: ANALYSIS OF RESIDENTIAL WELL AND
SEEPAGE SAMPLES COLLECTED BY IEPA

SAMPLE DATES AND LOCATIONS

PARAMETERS
Arsenic
Barium
Boron
Cadmium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sod i urn
Zinc
PCBs
Chlordane (ppb)

9/16/80
6501
0.008
0.2
0.28

0.02
4.6

33
1.02

6.6

21
0.85

9/16/80
G502
0.004
0.16
0.27

19

39
1.26

5.7

24

9/16/80
G503
0.001
0.39
0.25

17.7

36
0.79

4.5

12
0.18

9/23/80
G504

0.05
0.58

0.06
0.73

30
0.65
0.0001
0.02
0.02
6

26
0.8

6/8/83
G505
0.01
0.4
0.4

0.01
26

35.3
1.3

0.62
6.2

15.2

1/5/33
x301
0.017
1.1
0.3

0.03
31
0.&3
54
1.49

0.1
1.2
6.4

19
0.7

0.13

NOTE: All results in ppm unless otherwise noted
Blanks indicate below detection limit
- Indicates parameter not analyzed
Sample x301 was collected from basement seepage
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TABLE B-10: ANALYSIS OF IDENTIFIED ORGANICS IN GROUND WATER
AND SOIL SAMPLES IN THE VICINITY OF CREEK SECTOR 8
(COLLECTED BY USEPA 3-3-82)

SAMPLE LOCATION

PARAMETERS
bis(Z-ethylhexyl) phthalate
di-n-butyl phthalate
di ethyl phthalate
3,4 benzofluoranthene
benzo(k) fluoranthene
butyl benzyl phthalate
methyl ene chloride
1,2-dichlorobenzene
1,4-dichlorobenzene
chlorobenzene
heptachlor
beta-BHC
gamma-BHC
alpha-BHC
aldrin
dieldrin
chlordane
heptachlorepoxide
delta-BHC
fluoranthene
benzo(a) anthracene
anthracene
pyrene
Chrysene

Ground
SOI S02 S03 S04
64 62
a a a a
a a a a
a
a,

a
16 16 2300 3100

a
a
a

O.llb
0.18b
0.16b

0.17b

Water
505 S06 R09
19 a
11 a

a

a
990 2000 19

a
0.146
0.3b 4.04b
0.25b
0.18b 0.25b

1.46b
0.95b

a
a
a
a

Soil
S07 S01T5 S011 R012

a 0.44
a a

1 0.1 0.75

0.012 0.0046
O.llb

a
a

a
a 0.02b

CD
I

CO

NOTE: All results in ppb
Blanks indicate below detection limit
a - Compound detected at value below specified contract detection limit

(compound identified as present, but not quantified)
b- value not confirmed by GCMS
Samples R09 and R012 are water and soil blanks, respectively



TABLE B-ll: INORGANIC ANALYSIS OF GROUND WATER AND
SOIL SAMPLES IN THE VICINITY OF CREEK SECTOR B
(COLLECTED BY USEPA 3-3-82)

co

SAMPLE LOCATIONS

PARAMETERS
Aluminum
Antimony
Arsenic
Barium
Beryl HIM
Boron
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Mercury*
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc

SOI

11

10.500
4.2
12
62
65

65.000
570

1.600

0.1

107,000

S02
400

11.000
14

70

31.000
97

1,100

0.4

109.000

GROUND
S03
390

8.000
31

82

38,000
74

1.500

0.4

40.000

WATER -
S04

29

1,800
5.3

95

28,000
9

5,100

0.2

1,900

In PPB
505
940

140

530
11
460

0.1

260

S06
1.200

110
2.8

250
10
80

350

S07
750

1.3
80

1.06
2.2

16
340
(45)
120

6.5

. 96

SOIL
S010
600

1.0
80

1.64

24
360
(20)
630

5.5

77

IN PPM
SOU R012
430

80

0.29
3.2

13
240
<?!]134

4

2

130

NOTE: Blanks Indicate below detection limits
—— ( ) - Results did not meet USEPA Quality Control criteria - Data unreliable

* Duplicate analysis performed by USEPA central regional laboratory
Samples R09 and R012 are water and soil blanks, respectively



Quantified levels of bis-(2-ethylhexyl) phthalate were found in wells
SOI, S02, and SOS. In addition, seven compounds from the pesticide
fraction were detected in Wells S04, SOS (IEPA wells), and S06.
Diethyl phthalate, butyl benzylphthalate, and methylene chloride were
detected in the water blank, indicating that values of these
parameters found in other samples should be disregarded. Methylene
chloride was used to decontaminate sampling equipment, and
concentrations of this parameter in all samples should not be
considered indicative of aquifer conditions. Water quality standards
for lead and cadmium were exceeded in one or more wells.

The soil samples showed trace levels of chlordane and dieldrin.
It could not be determined if levels of pesticides found in the
gardens soils were attributable to the use of well water or applica-
tion of commercial pesticide products to the gardens. Phthalates,
methylene chloride, chrysene, and chromium were detected in the soil
blank (R012), and these compounds should be disregarded in other
samples.

In September and October, 1980 IEPA conducted preliminary air
monitoring in CS-B. The survey included use of detector tubes
(Drager) for halogenated hydrocarbons, and collection of air samples
in charcoal tubes with subsequent laboratory analysis. The detector
tubes showed positive readings for hydrocarbons in the northern
portion of CS-B, adjacent to the former Waggoner Building. Results
were not quantified, and negative readings were observed in all other
areas surveyed. Air samples were collected from two locations in
CS-B using charcoal tubes and sampling pumps. Two samples were
collected from each location in order to monitor conditions for
undisturbed and disturbed soil. Samples from the first location, 40
yards south of Queeny Avenue, showed no positive readings for
volatile organic compounds (VOCs) for disturbed or undisturbed soil
conditions. Xylene was detected for disturbed and undisturbed soil
conditions at the second sampling location, which was 60 yards north
of Judith Lane, adjacent to Site M. All samples were extracted and
analyzed at lEPAs Springfield Laboratory.
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A USEPA Field Investigation Team (FIT) contractor also performed an
air monitoring survey in the creek bed in March, 1982. This survey
involved the use of an organic vapor analyzer (OVA), an HNU
photoionizer, and Drager detector tubes for phosgene gas. Results
indicated that a small, but measurable, concentration of organic
vapors were present in the breathing zone (5 feet above ground
surface), with concentrations increasing closer to the creek bed. In
the breathing zone, the OVA showed readings up to 0.5 ppm above
background, and the HNU readings were as high as 9 ppm above
background. The survey crew also observed a 3-inch effluent pipeline
adjacent to the former Waggoner Building which was discharging a
small stream of oily liquid. OVA and HNU readings were taken
approximately 6 inches from the surface where this liquid had pooled.
The OVA showed concentrations up to 350 ppm, and the HNU showed
concentrations ranging from 400 to 900 ppm in this area. Phosgene
gas was not detected in any area using the Drager tubes.

HRS scores have been calculated on two separate occasions for Dead
Creek. The creek was first scored in July, 1982, by Ecology &
Environment, Inc., with a final migration score of 18.48. The site
was again scored in March, 1985 by IEPA in an attempt to increase the
previous score. lEPAs assessment led to a final score of 29.23,
however, this score has not been finalized by USEPA. Route scores
for the 1982 assessment were as follows: ground water 4.24, surface
water 7.55, and air 30.77. Corresponding route scores in the 1985
assessment were 5.65, 10.07, and 49.23. Observed releases were used
for all route scores in both the 1982 and the 1985 scoring packages.
The only difference in the assessments was in the value assigned for
waste quantity in the three routes. The 1982 package listed waste
quantity as unknown (assigned value - 0), while IEPA calculated an
approximate volume of waste based on sample results and visual
observations.

A significant amount of data has been developed showing a wide range
of contaminants in and around CS-B. Review of existing file data
indicates numerous possible sources of contamination in the area.
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Prior to blocking the culvert at Queeny Avenue, Cerro Copper and
Monsanto Chemical reportedly discharged process wastes directly into
the creek. According to past IEPA inspection reports the former
Waggoner Company, an industrial waste hauling operation, discharged
wash waters from truck cleaning activities directly to CS-B. After
IEPA order Waggoner to cease this practice, an unlined surface
impoundment was apparently used for disposal of wash water. In the
1940s and 1950s sites H and I were used for disposal of various
industrial wastes. These sites were actually a single, large
disposal area prior to the construction of Queeny Avenue in the late
1940s. In the 1950s, the Midwest Rubber Company, located west of
State Route 50 and south of Queeny Avenue, had an effluent pipeline
which ran from their plant location to the northern portion of CS-B.
Midwest Rubber Co. reportedly discharged process wastes, including
oils and cooling water, to the creek. Site G is a surface/subsurface
disposal area with corroded drums and other wastes exposed on the
surface. Surface drainage for at least a portion of this site is
directed to CS-B.

Data Assessment and Recommendations

The scope of field investigation work for CS-B during the Dead Creek
Project includes collecting three surface water samp-les from the
Creek in Sector B. This sampling program should be sufficient to
characterize the water currently in the creek. Soil gas and ambient
air monitoring will also be done in and around CS-B.

Although a great deal of data is available for CS-B, most of the data
is 4-6 years old. Because of the dynamic nature of the creek and
disposal activities in the area, existing conditions may not be
accurately characterized by historical sampling data. Feasibility
study activities for CS-B could be accomplished using existing data
and applying assumptions concerning chemical profiles (contaminant
distribution). However, to properly accomplish the feasibility study
activities, a current chemical depth profile of the creek bed should
be developed. This would consist of collecting
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sediment and subsurface soil samples from several locations in the
creek bed and along the banks. The hydrology of the area has not
been well-defined and should be addressed further. It has not been
established whether the ground water discharges to Dead Creek or the
creek acts as a recharge conduit for the Henry Formation aquifer. If
discharge to the creek is occurring, the subsurface disposal areas
(Sites H and I in particular) may be major contributors to the
contamination of the creek.

Accordingly, existing IEPA monitoring wells on both sides of the
creek should be redeveloped to allow for accurate water level
measurements. This, in conjunction with detailed surveying of the
creek bed and water levels in the creek, would allow adequate
assessment of the hydrology in the area. This would be best
accomplished using continuous-recording water level instrumentation,
and should be continued over a period of time sufficient to address
seasonal fluctuations. In addition, records of industries in the
area should be thoroughly reviewed to establish a profile of possible
releases from each source.
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SECTORS C THROUGH F - DEAD CREEK

Site Description

Creek Sectors C through F include the entire length of Dead Creek
south of Judith Lane. This portion of the creek flows south-southwest
through the Village of Cahokia prior to discharge into the Prairie
DuPont floodway. The floodway subsequently discharges into the
Cahokia Chute of the Mississippi River. The creek is somewhat wider
through these sectors than in sectors A and B, and is not as heavily
vegetated as Sector B. Creek Sectors C through F are delineated as
follows: CS-C- Judith Lane to Cahokia Street, CS-0 - Cahokia Street
to Jerome Street, CS-E - Jerome Street to the intersection of State
Route 3 and State Route 157, CS-F - intersection (as above) to the
discharge point in the old Prairie DuPont Creek.

Site History and Previous Investigations

There are no known discharges to Dead Creek south of Judith Lane,
although several apparent discharge pipes have been observed during
preliminary reconnaissance. Site N of the Dead Creek Project is
located immediately east of the creek in the southern portion of
CS-C. Land use in the vicinity of Sectors C through F is resi-
dential/commercial for the most part. The creek flows underground
through a culvert in the southern part of CS-E near Parks College.
Although the Culvert under Judith Lane has reportedly been blocked,
flow emanating from the culvert has been observed on several
occasions.

IEPA collected five sediment and two surface water samples from creek
Sectors C through F as part of their Preliminary Hydrogeological
Study conducted in 1980. Locations of these samples are shown in
Figure C-l, and analytical data is presented in Table C-l. The water
samples showed very little evidence of contamination, although
concentrations of copper exceeded the lEPA's water quality
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FIGURE C-1
IEPA SAMPLING LOCATIONS CREEK SECTORS C THROUGH F
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TABLE C-l: ANALYSIS OF SURFACE WATER AND SEDIMENT
SAMPLES FROM CREEK SECTORS C THROUGH F
(COLLECTED BY IEPA 9-25-80)

oI
CO

SAMPLE LOCATIONS

PARAMETERS
Aluminum
Arsenic
Barium
Beryl 1 urn
Boron
Cadmium
Calcium
Chromi urn
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Zinc
PCB

S301

0.008
0.12

0.06

0.26
0.66

3
0.03

0.05
0.19
6.6

3
0.08

0.24

Water
S302

0.006
0.08

0.04

0.01

0.04
0.87

2
0.12

0.01
0.2
3.3

3
0.07

xlOl
12,000

26
1,300

24,000
400
40

15,000
57,000

800
7,100
600

1.2
2,000

2,400

800
100

12,000
0.12

Sediment
x!02

4,700
3
76
50

5,300
50
32

17,200
110,000

1,300
2,000
170

2,300
6,200
900
45

1,100
140
50

21,000
0.12

x!03

210

8
210,000

60
6

320
11,000

260
10,000

210

45
720

1,400
10
100
210
22
900
2.8

x!04

390
2

31
16,000

50
8

1,800
19,000

250
5,100
160

600
1,200
2,100

190
47
31

5,600
2

x!05

475

2
13,000

9
360

18,000
75

3,300
200

4,200
1,400

125
43
35
780

NOTE: All results in ppm.
Blanks indicate parameter not analyzed.
- Indicates below detection limits.



standard in both samples. This was the only parameter in either
sample which exceeded the standards.

The sediment samples contained relatively high concentrations of
cadmium, chromium, copper, lead, nickel, and zinc. Concentrations of
these parameters were several times higher than those found in the
background soil sample in the IEPA study (sample x!21; see Creek
Sector B, Table B-3). Arsenic was also detected in sample xlOl, but
was not analyzed for in the other downstream samples. The highest
concentrations of aluminum (12,000 ppm) and boron (76 ppm) in the
IEPA study were found in downstream sediment samples xlOl and x!02,
respectively. PCB was the only organic compound detected in the
downstream sediment samples, with the highest concentration (2.8 ppm)
found in x!03. Sample x!05 was the only downstream sample that did
not contain PCBs. These results illustrate the uneven distribution
of contaminants within Dead Creek. While some contaminants in
Sectors C through F are lower than in CS-B, barium, cadmium,
chromium, lead, and nickel were detected in comparable or higher
concentrations than sediments in upstream samples. This could be
attributable to the mechanical properties of stream flow, such as
gradient, channel dimensions, and flow velocity, or to the existence
of unknown contaminant sources located in downstream areas.

Data Assessment and Recommendations

The scope of work for these sectors of the creek during the Dead
Creek project includes collecting the following samples: CS-C, 2
surface water, 2 sediment; CS-D, 1 surface water, 2 sediment; CS-E, 3
surface water, 10 sediment; and CS-F, 4 surface water, 10 sediment.
The sampling in CS-F will be postponed, pending review of data from
the other creek sectors. A soil gas survey and ambient air
monitoring will also be conducted in and around Creek Sectors C
through E.

For Creek Sectors C through F, waste characterization for the
feasibility study activities could be completed with sampling as

C-4



proposed provided assumptions regarding chemical profiles are made.
However, in order to accurately estimate waste quantities and define
to what depth contamination has occurred, a more detailed sampling
program is necessary. This would include developing a depth profile
of chemical constituents in the creek bed. Cores should be taken
from upstream and downstream locations, with additional sampling at
point sources as necessary.
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APPENDIX B

BORING LOGS AND MONITORING WELL DATA



Dead Creek
IL 3140

Project Ham*
Project Mo.
Date Prepared 2-25-87
Prepared by Kevin Phillips

Depth ( f t ) Description

EE-G101

DARK BROWN AND GRAY
CLAYEY SILT

BROWN SILT

TAN VERY FINE SAND

(IEPA well replaced)
Boring/Well Ho. EE-G101______
Location Site G_________________
Owner IEPA
Top of Inner Casing Elev. _
Drilling Firm Fox drilling
Driller

412.35

Jerry Ham-on
Start fc Completion Dates 2/25, 2/25/87
Type of Rig Mobile B-61____________

Method of Drilling 3 3/4" I.D.
hollow stem augers

WELL DATA

8 in.Hole Di»». _________
Boring Depth 23 ft.
Casing and Screen Diam. 2 in.
Screen Interval 18 - 23 ft.
Screen Type stainless steel 0.01" slot
Stickup 2.51 ft._______________
Well Type monitoring______________
Well Construction:

Filter Pack 22.S - 14 ft._______
Seal 14 - 12 ft.
Grout 12 ft. to surface
Lock Ho. 2834

TEST DATA

Static Water Elev. 396.86 Date 3-26-87
Static Water Elev. 398.22 Date 5-11-87
Slug Test Yes X Ho____
Test Date 5-12-87
Hydraulic Conductivity 1.3 x 10
Other PH 7.0

en/sec

Cond. • 1600 umnos Temp. » 58° T
Cloudy, yellowish_____________

WATER QUALITY

Samples Taken
No. of Samples
Types of Samples groundwater

No

Date Sampled __
Samplers E & E

3-17-87

Samples Analyzed for HSL compounds

Split Samples
Recipient ___

Yes No X

Comments

REMARKS



Sit* Dead Creek Site-G Boring/Well Ho. Well IEE-G101_______
IEPA replacement wall

Sample Depth Blow Count Description

Straight drill boring.

Stratigraphic sequence description taken from IEPA report (April 1981)
log for monitoring well G-101 boring no. B-l (10-8-80).

0-7.5' Dark brown and gray clayey SILT. Trace of natural organics.

7.5-10' Brown micaceous SILT.
Water level 9 9.5'.

10-15' Tan very fine grain SAND. Arenitic; noderately sorted to
rounded. Contains ferro-magnesian minerals.

15-32' Tan fine to coarse grain SAND. Arkoaic, moderately rounded,
poorly sorted, contains ferro-magnesian minerals with some medium gravel.

E.O.B. 9 23 ft. (for replacement well IEEG101)



Project Name Dead Creek
Project No. IL 3140
Date Prepared 2-26-87_____
Prepared by Kevin Phillips

Depth ( f t ) Description

EE-G102

BROWN
FINE SAND

BROWN SILT

BROWN
FINE SAND

(IEPA well replaced)
Boring/Well Ho. EE-Q1Q2___________
Location Site G_______________
Owner IEPA
Top of Inner Casing Elev. 409.10___
Drilling Firm Fox drilling__________
Driller Jerry Mammon________________
Start t Completion Dates 2/26, 2/26/87
Type of Rig Mobile B-61___________

Method of Drilling 3 3/4" I.D.
hollow stem augers

WELL DATA

8 in.Hole Dian. __________
Boring Depth 21.5 ft.
Casing and Screen Dian. 2 in.
Screen Interval 16.5 - 21.5 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.22 ft.________________
Well Type Monitoring______________
Well Construction:

Filter Pack 22 - 13 ft. Natural
Seal 13 - 11 ft.________________
Grout 11 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 397.37 Date 3-26-87
Static Water Elev. 398.57 Date 5-11-87
Slug Test Yes X No____
Test Date 5-12-87
Hydraulic Conductivity 1.4 x
Other _______pH

10 cm/sec
6.8

Cond. • 1000 umhos Temp. « 56° f
Clear to yellowish____________

MATER QUALITY

Samples Taken Yes X No
No. of Samples 1 round_________
Types of Samples groundwater

Date Sampled
Samplers E

3-24-87

Samples Analyzed for HSL compounds

Split Samples
Recipient ___

Yes No X

Comments

REMARKS
IEPA well



Sit* Dead Creek Site-G Boring/Well Ho. Well IEE-G102_______
(replacement well for
IEPA G-102)

Saaple Depth Blow Count Description

3.5 - 5

8.5 - 10

13.5 - 15

18.5 - 20

2-3-5

2-2-4

2-3-5

1-2-4

0-5 Loose brown silty fine grain SAND. Trace to little silt. Moist.

Loose brown sandy SILT. Some fine grain sand. Very moist.

Loose brown fine grain SAND. Well sorted and rounded to sub-rounded.
Wet.

18.5-19 Gray silty fine grain SAND. Wet.
19'-19'10" - Gray very sandy SILT. Wet.
19'10"-20' - Gray very silty fine grain SAND. Wet.
20-21.5" - Gray fine, coarse grain sand (from IGPA log).

E.O.B. 9 21.5'



Dead Creek
IL 3140

Project Name
Project Ho. ___
Date Prepared 2-26-87
Prepared by Kevin Phillips

Depth (ft) Description

BROWN
8ILTY
SANO

2O-

23-

(IEPA well replaced)
Boring/Well Mo. EE-0103__________
Location Site G________________
Owner IEPA
Top of Inner Casing Elev. _
Drilling Firm Fox drilling
Driller

408.74

Jerry Hammon
Start & Completion Dates 2/26, 2/26/87
Type of Rig Mobile B-61___________

Method of Drilling 3 3/4" I.D.
hollow stem augers

MILL DATA

Hole Dia». 8 in.
Boring Depth 23.5 ft.
Casing and Screen Diam. 2 in.
Screen Interval 16.5 - 21.5 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.08 ft.________________
Well Type monitoring_____________
Well Construction:

Filter Pack 22 - 14 ft. Natural
Seal _ 14 - 11.5 ft.
Grout 11.5 ft. to surface
Lock No. 2834

TXST DATA

No X

Static Water Elev. 397.43 Date 3-26-87
Static Water Elev. 398.57 Date 5-11-87
Slug Test Yes____
Test Date _____________
Hydraulic Conductivity ___
Other pH • 5.2_______
Cond. - 1200 uahOB Temp. - 56°
Cloudy, yellowish___________

WATER QUALITY

Samples Taken Yes X
No. of Samples 1 round_____
Types of Samples groundwater

No

Date Sampled _
Samplers E t

3-17-87

Samples Analysed for HSL compounds

Split Samples
Recipient ___

Yes No

Comments

REMARKS



Sit* Dead Creek Site-O Boring/Wall Ho. Well IEE-G103

Sample Depth Blow Count Description

8.5 - 10

13.5 - 15

18.5 - 20

22 - 23.5

7-9-10

5-17-12

1-2-3

5-9-9

Straight drill to 8.5'.

Stratigraphie sequence based on auger cuttings.

0-10 Pir« brown very silty fine grain SAND. Some silt. Sand is well
sorted and rounded to sub—rounded. Moist.

Firm brown fine grain SAND. Well sorted. Some black stained stringers
throughout. Wet. Slight chemical odor.

Loose brown fine grain SAND. Well sorted and rounded. Trace of natural
organic layers and wood particles. Wet.

Firm brown fine grain SAND. Trace of medium grain sand and small
gravel.

E.O.B. 9 23.5'.



Project Name Dead Creek
Project No. IL 3140
Date Prepared 2-25-87
Prepared by Kevin Phillipa

Depth (ft) Description

LIGHT TAN
SANDY SILT

LIGHT TAN

SILTY SAND

TAN FINE - MED SAND

GRAY CLAY

TAN AND BROWN
FINE - MED

SAND

Boring/Well Ho. _
Location Site 0
Owner IEPA

(IGPA well replaced)
EE-G104

Top of Inner Casing Elev. 408.96___
Drilling Firm Fox drilling ~
Driller Jerry Hammon_____________
Start l Completion Dates 2/25, 2/25/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" lT57
hollow stem augers

WELL DATA

8 in.Hole Diam. ________
Boring Depth 24 ft.

2 in.Casing and Screen Diam. ___
Screen Interval 19 - 24 ft.
Screen Type stainless steel 0.01"
Stickup 1.09 ft. ______________

slot
_____

We 1 1 Type monitoring
Well Construction:

Filter Pack 24 - 17 ft.
Seal 17 - IS ft.
Grout IS ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 397.01 Date 3-26-87
Static Water Elev. 398.24 Date 5-11-87
Slug Test Yes____ No X
Test Date ______________________
Hydraulic Conductivity ____________
Other ____pH - 6.5_______________
Cond. m 1000 umhos Temp. » 54" T

MATER QUALITY

Samples Taken Yes X
No. of Samples 1 round_____
Types of Samples groundwater

No

Date Sampled _
Samplers E t

3-17-87
E

Samples Analyzed for HSL compounds

Split Samples
Recipient ___

Yes No X

Comments

REMARKS



Sit* Dead Creek Site-G Boring/Well Ho. Well *EE-G104

Sample Depth Blow Count Description

Straight drill boring.

Stratigraphic sequence description taken from IEPA report (April, 1981)
log for monitoring well G-104 boring no. B-4 (10-9-80).

0-7 Light tan sandy SILT. Trace of clay.
7 - 1 2 Light tan silty SAND. Micaceous.
12-14.5 Tan fine to medium grain SAND. Arkosic.
14.5-16.5 Gray silty CLAY.
16.5-37.5 Tan and brown fine to medium grain SAND.
sorted. Subrounded. Trace of small gravel.

E.O.8. 9 24' (for replacement well * EEC 104)

Arkosic. Poorly



Dead Creek
IL 3140

Project Name
Project No.
Date Prepared 3-2-87_____
Prepared by Kevin Phillips

Depth (ft) Description

EE-G108

10-

15-

20-

25-

FILL

BROWN AND
BLACK SILT

30-

OARK GRAY
FINE SAND

Boring/Well No. _
Location Site G
Owner IEPA

(IEPA well replaced)
EE-G108

Top of Inner Casing Elev. 407.21
Drilling Firm Fox drilling_______
Driller Jerry Hammen____________
Start l Completion Dates 3/2/87,3/2/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers

NELL DATA

8 in.Hole Diam. _________
Boring Depth 30 ft.
Casing and Screen Diam. 2 in.
Screen Interval 24 - 29 ft.
Screen Type stainless steel 0.01" slot
Stickup 0.93 ft._______________
Well Type nonitorinq_____________
Well Construction:

Filter Pack 29 - 22 ft._______
Seal 22 - 20 ft.
Grout 20 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 397.96 Date 3-26-87
Static Water Elev. 398.85 Date 5-11-87
Slug Test Yes____
Test Date

No X

Hydraulic Conductivity
Other pH - 5.4

Cond. - 1800 umhos Temp. » 56» T
Clear to cloudy No odor

MATER QUALITY

Samples Taken Yes X
No. of Samples 1 round_____
Types of Samples groundwater

No

Date Sampled
Samplers E 4 E

3-18-87

Samples Analyzed for HSL compounds

Split Samples Yes_X_
Recipient Enviropact

No

Comments

REMARKS



Sit* Dead Creek Boring/Well Ho. Wall IEE-G108______
( replaceiaent wall for IEPA G-108)

Sajaple Depth Blow Count Description

Straight drill to 23.S'

Stratigraphy sequence based on auger cuttings.

0-10 FILL consisting of brown-black very silty CLAY.

10-23.5 Brown clayey SILT.

23.5-25 Black very sandy SILT. Some fine grain sand. Very moist.

28.5-30 Black to dark gray silty fine SAND. Well sorted. Wet.

E.O.B. « 30'.



Dead Creek
IL 3140

Project Name
Project No. ___________
Date Prepared 12-18-86
Prepared by Tim Maley

Depth ( f t ) Description

EE-G110

BROWN SILT

15-

2O-

23

BROWN
FINE SAND

(IEPA well replaced)
Boring/Well Ho. EE-G110_________
Location Site G
Owner IEPA
Top of Inner Casing Elev. 409 .00 ___
Drilling rirn Fox drilling ~
Driller Jerry Hammon _____________
Start I Completion Datesl2/18 , 12/18/86
Type of Rig Mobile B-61 __________

Method of Drilling 3
hollow stem augers

3/4" I.D.

WELL DATA

8 in.Hole Diam. _______^__
Boring Depth 23.0 ft.
Casing and Screen Diam. 2 in.
Screen Interval 18 - 23 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.82 ft.________________
Well Type monitoring____________
Well Construction:

Filter Pack 23 - 11 ft. Natural
Seal 11 - 9 ft.
Grout 9 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 397.49 Date 3-26-87
Static Water Elev. 398.52 Date 5-11-87
Slug Test Yes X

5-13-87
No

Test Date _______________
Hydraulic Conductivity 5.3 x
Other ____pH » 6.8________

10 em/sec

Cond. ° 1200 umhos Temp. • 58" f
Clear to yellowish_____________

WATER QUALITY

Sanples Taken Yes X
No. of Sanples 1 round
Types of Samples greundwater

No

Date Sampled
Samplers E t E

3-24-87

Samples Analyzed for HSL compounds

Split Samples
Recipient __

Yes No

Comments

REMARKS



Sit* Dead Creek Site-G Boring/Wall Ho. Wall IEE-O110_______
IEPA replacement well

Sample Depth Blow Count Description

13.5 - 15 3-7-6

18.5 - 20 3-4-5

Straight drill to 13.5'.

Stratigraphic sequence based

0 to 1' black topsoil.

1 to 12' brown sandy SILT

Begin sampling at 13.5'.

Brown silty SAND. Wet.

Brown to gray fine to medium

E.O.B. 9 23'

on auger cuttings,

grain SAND. Wet.



Project Name Dead Craak
Project No. IL 3140
Date Preparad
Praparad by Ti

1-12-87
Malay

Dapth (ft) Dascription

Q - 1

BROWN SILT

1O-

15—

20-

BROWN VERY

FINE SAND

BROWN FINE SAND

Boring/Wall No. _
Location Sita G
Ownar IEPA

G-l

Top of Innar Casing Elav.
Drilling rim Fox drilling
Drillar

NA

Jarry Hammon
Start t Completion Datas 1/12, 1/12/87
Typa of Rig Hobila B-61__________

Mathod of Drilling 3 3/4" I.D.
hollow atan augars

NELL DATA

8 in.Hola Diam. __________
Boring Dapth 20.0 ftT
Casing and Scraan Diam.
Scraan Intarval ______
Scraan Typa _________
Stickup ____________
Wall Typa ____________
Wall Construction:

Filtar Pack _______
Saal ____________
Grout
Lock No.

TEST DATA

Static Watar Elav. __
Static Watar Elav. __
Slug Tast Vas
Tast Data

Data
Data

No

Hydraulic Conductivity
Othar

WATER QUALITY

Samples Takan
No. of Samplas _
Typas of Samplas

Yas No X

Data Sampled
Sanplars ___
Samplas Analyzad for

Split Samples
Recipient ___

Vas No

Comments Subsurface soil samples
from boring 0 - 10' and 10 - 20'
analyzed for HSL compounds.____

REMARKS
Ground alav. 407.31



Sit* D*ad Cr**k Sit»-G Boring/W*ll Bo. G-l

Supl* Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

IS. 5 - 20

2-1-1

1-2-2

1-1-1

1-1-1

1-2-3

6-4-8

2-7-6

4-11-12

Brown SILT. Trac* of fin* grain sand (dry).

San* as above.

Brown v*ry fin* grain SAND. Trac* of silt (w*t 97').

Sam* as abov*. Trac* of rust and gray coloring among brown very fin*
grain sand (w*t ) .

Brown v*ry fiiv* grain SAND. Increasingly silticr (w*t).

Sam* as abov*.

Brown fin* grain SAND (w*t).

Saa* as abov*.

E.O.B. C 20'
Water l*v*l ? completion approx. 10'.



Dead Creek
IL 3140

Project Nan*
Project Mo. _______ _
Date Prepared 1-R̂ 87
Prepared by Tin Malay

Depth ( f t ) Description

EE-05

FILL

BROWN
AND GRAY
FINE-MED
SAND

Boring/Well Mo. _
Location Site 0
Owner IEPA

0-2/EE-05

Top of Inner Casing Elev. 411.36
Drilling Firm Fox drilling_______
Driller Jerry Mammon___________
Start t Completion Dates 1/14, 1/14/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers

NELL DATA

Hole Diam. 8 in.
Boring Depth 25 ft.
Casing and Screen Diam. 2 in.
Screen Interval 18 - 23 ft.
Screen Type stainless steel 0.01" slot
Stickup 2.3 ft._______________
Well Type monitoring________________
Well Construction:

Filter Pack 23 - 16 ft._________
Seal 16 - 14 ft.
Grout 14 ft. to surface
Lock No. 2834

TKST DATA

Static Water Elev. 396.69 Date 3-26-87
Static Water Elev. 398.17 Date 5-11-87
Slug Test Yes____ Mo X
Test Date ______________________
Hydraulic Conductivity ____________
Other pH » 5.2__________________
Cond. - 2200 umhos Temp. - 56° T

WATER QUALITY

Samples Taken Yes X
No. of Samples 1 round______
Types of Samples groundvater

No

Date Sampled __
Samplers E t E

3-18-87

Samples Analyzed for HSL compounds

Split Samples Yes_X_
Recipient Enviropact

No

Comments Subsurface soil sample
from boring 5 - 15' analysed for
HSL compounds._____________

REMARKS
Slight organic odor



Sit* D««d Creek Site-Q Boring/Wall Ho. Q-2/Well IEE-05

Sample Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

23.5 - 25

3-15-6

3-5-3

1-1-1

1-0-1

1-3-5

3-4-5

2-5-10

1-1-5

7-14-18

PILL consisting of black sandy CLAY with a variety of debris Materials
including slag, wood, crushed limestone, gravel, and iron fragments
(dry).

PILL same as above (dry).

FILL consisting of brown silty CLAY. Trace of coarse grain sand and
paper products (dry).

FILL consisting of light gray silty CLAY. Trace of asphalt and a purple
paint-like residue substance (dry).

PILL (to 12 feet) consisting of dark brown silty CLAY. From 12 feet is
gray medium grain sand (moist).

Brown-gray medium grain SAND (wet).

Brown fine grain SAND. Trace of silt (wet).

Sane as above. With less silt.

Gray fine grain SAND. Trace of silt (wet).

E.O.B. 9 25



Dead CreekProject Name
Project Ho. _________
Date Prepared 1-26-87
Prepared by Tim Ma ley

IL 3140

Depth ( f t ) Description

EE-11

FILL

BROWN AND
GRAY SILTY
CLAY

DARK GRAY

FINE SAND

Boring/Well No. _
Location Sit* G
Owner

G-3/EE-11

IEPA
Top of Inner Casing El«v.
Drilling Firm Fox drilling
Driller

409.02

Jerry Hammon
Start t Coinpletion Dates 1/26-1/26/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" iTbT
hollow stem augers

MILL DATA

Hole DiaiK. 8 in.
Boring Depth 25 ft.
Casing and Screen Diam. 2 in.
Screen Interval 18 - 23 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.57 ft.________________
We 11 Type •onitoring_____________
Well Construction:

Filter Pack 23 - 16 ft._______
Seal 16 - 14 ft.____________
Grout 14 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 397.04 Date 3-26-87
Static Water Elev.
Slug Test Yes
Test Date ___________
Hydraulic Conductivity
Other pH - 7.2

Cond. 7000 uiiihos Temp. 56e
Brown to black

WATER QUALITY

Samples Taken Yes X
No. of Sanples 1 round______
Types of Samples groundwater

No

Date Sampled
Samplers E - E

3-24-87

Samples Analyzed for HSL compounds

Split Samples Yes X No_
Recipient Sverdrup, Inc. for Cerro
Copper______________________

Comments Subsurface soil samples
from boring 10' — 20' analyzed
for HSL compounds.____________

REMARKS
Slight organic odor



Sit* Dead Creek Site-G Boring/Wall Mo. G-3/Well IEE-11

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

8-10-11

1-0-6

6-5-8

7-8-11

2-3-3

1-2-3

1-2-2

0-0-1

0-4-8

4-5-6

FILL consisting of brown-black (mottled) silty CLAY. Trace of medium
grain sand and wood particles (dry).

FILL consisting of dark brown silty CLAY. Trace of fine grain sand and
wood particles (moist).

FILL consisting of brown-gray-black sandy CLAY. Trace of slag, coarse
grain sand, gravel, and wood particles (moist).

FILL consisting of black silty CLAY. Trace of slag, coarse sand, and
limestone fragments (moist).

FILL consisting of brown-gray silty CLAY. Trace of fine grain sand and
wood particles (moist).

FILL discontinues 9 approx. 13'.

Brown-gray silty CLAY. Trace of fine grain sand (moist).

Same as above. (tip of spoon showed gray fine grain sand, moist to wet).

Dark gray fine grain SAND (wet).

Dark gray very fine grain SAND. Increasingly siltier (wet).

Dark gray fine grain SAND. Trace of coarse grain sand and small gravel.
Some black staining 9 25'. (wet).

E.O.B 9 25'



Project Name Dead Creek
Project No. IL 3140___
Date Prepared 1-27-87
Prepared by Tin Maley

Deoth (ft) Descriotion

EE-G106

FILL

GRAY CLAY

DARK GRAY
FINE SAND

( IEPA well replaced)
Boring/Well No. G-4/EE-0106______
Location Site G______________
Owner IEPA

407 .97Top of Inner Casing Elev. _________
Drilling Fir» fox drilling ~
Dril ler Jerry Hamaon_____________
Start 4 Completion Dates 1/26, 1/27/87
Type of Rig Mobile B-61__________

Method of Dril l ing 3 3/4" I.D. ~
hollow stem augers

WELL DATA

B in.Hole Diam. _________
Boring Depth 25 Tt.
Casing and Screen Diam. 2 in.
Screen Interval 18 - 23 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.44 ft._______________
Well Type monitoring_______________
Well Construction:

Filter Pack 23 - 16 ft. Natural
Seal 16 - 14 ft.______________
Grout 14 ft. to surface
Lock No. 2834

TEST DATA

Date 5-11-87
No X

Static Water Elev. 397.40 Date 3-26-87
Static Water Elev. 398.S
Slug Test Yes__
Test Date ___________
Hydraulic Conductivity
Other _______pH - 7.4'

Cond. » 4200 umhos Temp. 58"
Dark, cloudy Strong organic odor

NATKR QUALITY

Samples Taken Yes X No
No. of Samples 1 round_________
Types of Samples groundwater

Date Sampled
Samplers E t E

3-24-87

Samples Analyzed for
volatile organics

HSL compounds,

Split Samples
Recipient ___

Yes No

Comments Subsurface soil samples
from boring 5 - 20' analysed for
HSL compounds._______________

REMARKS



Sit* Dead Creek Site-G Boring/Well Mo. G-4/w»ll IEE-G106
(IEPA replacement well)

Sample Depth Blow Count Description

1 - 2.3

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

15-7-9

1-2-2

1-0-2

1-2-2

1-2-2

1-2-5

0-1-3

1-2-5

4-9-8

7-13-21

FILL 0-1.5' Black sandy CLAY
1.5-2' Crushed limestone
Proa 2' Oray silty clay. Trace of fine grain sand (dry).

FILL consisting of brown-black (mottled) silty CLAY. Trace of rust color
and fine grain sand (dry). FILL discontinues 9 approx. £'.

Gray silty CLAY. Trace of very fine grain sand (moist).

Sane as above with increased moisture and very fine grain sand.

Same as above. Some black staining at 12'.

Dark gray very fine grain SAND. Trace of silt and black staining (wet).

Black fine grain SAND (stained). Light and dark laminated banding of
black staining (wet).

Dark gray fine grain SAND (wet).

Black fine grain SAND. Trace of silt (wet).

Gray fine grain SAND (wet).

E.O.B. C 25'



Dead Creek
IL 3140

Project Name
Project Mo.
Date Prepared 1-27-87
Prepared by Tin Ma ley

Depth (ft) Description

G-5

1O-

15-

20-

FILL

WASTE

BROWN AND GRAY
SILTY CLAY

DARK BROWN AND BLACK
FINE SAND

Boring/Well Mo. _
Location Site G
Owner IEPA

0-5

Top of Inner Casing Elev.
Drilling Firm Fox drilling
Driller

NA

Jerry Mammon
Start t Completion Dates 1/27, 1/27/87
Type of Rig Mobile B-61_________

Method of Drilling 3 3/4" I.D. ~
hollow stem augers

WELL DATA

Hole Diam. 8 in.
Boring Depth 20.0 ft.
Casing and Screen Diam.
Screen Interval __
Screen Type _____
Stickup ________
Well Type _______
Well Construction:

Filter Pack __
Seal _________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes_
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes NO

Date Sampled
Samplers
Samples Analyzed for

Split Samples
Recipient ___

Yes No

Comments Subsurface soil samples
from boring 5 - 15' analysed for
HSL compounds._______________

REMARKS
Ground elev. 408.02



Sit* Dead Creek Site-G Boring/Well Ho. 0-5

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

4-2-2

1-2-2

21-12-5

4-5-9

4-7-8

2-5-6

2-6-7

2-6-9

PILL consisting of brown-black silty CLAY with a variety of debris
including wood particles, coarse grain sand, yellow clay-like substance.

WASTE. CLAY and SAND with black tar-like substance. Moist.

No recovery. Black stained wood in tip of spoon, (wet)

WASTE consisting of brown-gray silty CLAY. Trace of wood particles and
black staining, (wet)

WASTE discontinues 9 approx. 9.0'.

Dark brown-gray silty CLAY. Trace of black staining and thin fine grain
seams 9 12' .

Dark brown fine grain SAND. Trace of black staining and silt, (wet)

Black fine grain SAND, (wet)

Same as above, (wet) Thinly laminated with black staining.

E.O.B. 9 20'



Project Name Dead Creek
Project No. IL 3140
Date Prepared 2-23-87_____
Prepared by Kevin Phillips

Depth (ft) Description

EE-G107

FILL

WASTE

BROWN AND
GRAY FINE SAND

(IEPA well replaced)
Boring/Well Mo. C-6/EE-qi07______
Location
Owner

Sit* O
IEPA

Top of Inner Casing Elev. __
Drilling Firm Fox drilling
Driller

406.67

Jerry Hamaon
Start t Completion Dates 2/23, 2/23/87
Type of Rig Mobile B-61___________

Method of Drilling 3 3/4" I.D.
hollow stem augers, Rotary

WELL DATA

8 in.Hole Dia>. ________
Boring Depth 30 ft.
Casing and Screen Dian. 2 in.
Screen Interval 23 - 28 ft.
Screen Type stainless steel 0.01"
Stickup 1.12 ft.____________

slot

Well Type monitoring
Well Construction:

Filter Pack 28 - 23 ft.
Seal 20 - 18 ft.________
Grout 18 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 397.15 Date 3-26-87
Static Water Elev. 398.32 Date 5-11-87
Slug Test Yes____ No X
Test Date _______________________
Hydraulic Conductivity ____________
Other ________pH - 4.8_____________
Cond. " 3600 umhos Temp. - 62° T

MATES QUALITY

Samples Taken
No. of Samples ______________
Types of Samples groundwater

No

Date Sampled _
Samplers E 4~C

3-18-87

Samples Analyzed for HSL compounds

Split Samples Yes_X_
Recipient Enviropact

Comments

No

REMARKS



Sit* Dead Creek Site-G Bo ring/Well Ho. G-6/well IEE-G107_____
(IEPA Replacement well)

Sample Depth Blow Count Description

0 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

28.5 - 30

15-3-5

1-1-2

11-14-7

2-3-24

5-1-2

3-2-1

1-1-1

1-1-1

1-2-2

1-3-3

8-12-12

PILL consisting of loose fine to medium grain SAND. Trace of medium
gravel, slag, and wood particles. (moist)

No recovery. Possible void in fill/debris material.

FILL consisting of various debris including wood particles, rubber, sand,
and gravel, (moist)

WASTE consisting of black flaky material. Shale-like and fissile, (dry)

WASTE - same as above, (wet)

WASTE consisting of small to medium crushed gravel and cloth
products, (wet)

WASTE - same as above with paper products, (wet)

WASTE consisting of black silty sludge. Some glass fragments and gravel.
(wet)
WASTE discontinues 9 approx. 20'.

Brown-gray silty fine grain SAND. Well sorted and well rounded. 3 inch
varved sandy silt layer in tip of spoon, sample stained throughout (wet).

Same as above. Obvious staining throughout sample. Soft gray silty
organic clay layer 9 24 '-24 '3". (wet)

28.5'-29' Brown fine grain SAND. Trace of silt, (wet)
29'-29'2" Gray very silty organic CLAY. Trace of fine grain sand.
29'2"-30' Black stained fine to medium grain SAND. Well sorted and
well rounded, (wet)

E.O.B. 9 30'



Dead Creek
IL 3140

Project Name
Project No. _____________
Date Prepared 2-24-87____
Prepared by Kevin Phillips

Depth ( f t ) Description

G - 7

FILL

WASTE

25
BROWN FINE - MEO SAND

Boring/Well No. _
Location Site G
Owner

G-7

IEPA
Top of Inner Casing Elev. NA______
Drilling rim Fox drilling_______
Driller Jerry Hammon________________
Start & Completion Dates 2/24, 2/24/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4
hollow stem augers

NELL DATA

8 in.Hole Dia». _______
Boring Depth 27.5 ft.
Casing and Screen Diam.
Screen Interval __
Screen Type ______
Stickup ________
Well Type ______
Well Construction:

rilter Pack __
Seal ________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

MATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No X

Date Sampled
Samplers
Samples Analyzed for

Split Samples
Recipient __

Yes No X

Comments Subsurface soil samples
from boring 10 - 25' analysed for
HSL compounds.________________

REMARKS
Ground elev. 407.13



Sit* Dead Creek Site-G Boring/ltall Ho. G-7

Smmpl* Depth Blow Count Description

0 - 2.5

3.5 - 5

6 - 7.5

a. s - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

30-50/2

6-3-4

8-2-2

4-10-10

1-1-7

6-0-1

7-8-8

3-1-1

8-7-5

5-4-21

8-7-7

WASTE consisting of reddish-brown and black mottled silty CLAY. Some
small gravel. Trace of fine to medium grain sand, brick, wood, concrete,
and large gravel, (dry)

WASTE - Brick, large gravel, concrete, medium sand, (dry)

WASTE 6 ' -T*_ Same as above
7'-7.5' .Black silt-like sludge. Trace of wood chips, (moist)

WASTE 8.5'-9.5' Black silty-like sludge. Some fine grain sand.
(very moist)
9.5'-10' Brown silty clay. Some fine grain sand. Trace of black
staining, (moist)

WASTE Black material including oily stained paper and wood products.
(wet)

WASTE - same as above.

No recovery - fill including paper products.

WASTE consisting of black (stained) fine grain SAND. Trace of paper
products and wood. Very loose, (wet)

WASTE - same as above.

WASTE - consisting of black oily sandy material including paper and wood
products, (wet) FILL discontinues 9 approx. 25'.

Brown fine to medium grain SAND. Well rounded and well sorted. Wood
fibers 9 26.5-27'. (wet)

E.O.B. 9 27.5'



Dead Creek
IL 3140

Project Name
Project Mo. ______________
Date Prepared 2-24-67_____
Prepared by Kevin Phillips

Depth ( f t ) Description

G-8

FILL

WASTE

GREENISH BROWN
SANDY SILT

GREENISH BROWN
FINE - MED SAND

Boring/Well No. _
Location Site Q
Owner

G-8

IEPA
Top of Inner Casing Elev. HA________
Drilling Finn Fox drilling__________
Driller Jerry Hammon_____________
Start t Completion Dates 2/24, 2/24/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers

NELL DATA

8 in.Hole Diam. _________
Boring Depth 30.0 ft.
Casing and Screen Dian.
Screen Interval __
Screen Type _____
Stickup _________
Well Type _______
Well Construction:

Filter Pack __
Seal _________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATCH QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples
Recipient ___

Yes No X

Comments Subsurface soil samples
from boring 10 - 20'
HSL compounds._____

analyzed for

REMARKS
Ground elev. 406.57



Sit* Dead Creek Site-G Boring/Well Ho. G-B

Sample Depth Blow Count Description

0 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

IS. 5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

5-10-15

5-9-3

2-3-2

2-1-0

1-3-5

3-50/3

7-12-9

3-14-31

4-3-0

2-2-2

3-5-7

1-4-9

PILL 0-1.5 Brown silty CLAY. Son* fin* grain sand, brick, and glass
fragments .

WASTE 1.5-2.5 Black (oily stained) silty CLAY. SOB* pap*r products and
glass fragments, (moist)

WASTE consisting of gray silty CLAY. Some crushed gravel and wood.
Black stained sandy layers 0 3.5-4'. (moist)

WASTE consisting of black (stained) silty CLAY and small gravel.
(moist)

WASTE consisting of black (stained) oily CLAY. Some small gravel and
and medium grain sand, (very moist)

WASTE consisting of black (heavily stained) oily material. Mottled with
with whit* chalky material, (wet)

WASTE consisting of black oily sludge— like material including wood.

WASTE - Black stained compacted cardboard, paper, and wood, (wet)

WASTE - Black sludge and compacted waste, metal and wood (wet).

WASTE - same as above.
WASTE discontinues 9 approx. 23'.

Greenish-brown sandy SILT. Some black staining, (wet)

Greenish-brown fine grain SAND. Some black staining. Oily sheen, (wet)

Brown fin* to medium grain SAND. Some black staining, (wet)

E.O.B. 9 30'



Dead Creek
IL 3140

Project Name
Project No. _________ ___
Date Prepared 2-24-87
Prepared by Kevin Phillips

Depth (ft) Description

G - 9

FILL

WASTE

35

Boring/Well No. _
Location Site 0
Owner

G-9

IEPA
Top of Inner Casing Elev. NA______
Drilling Firm Fox drilling________
Driller Jerry Ha»aon_____________

l Completion Dates 2/24, 2/24/87Start
Type of Rig Mobile B-61

Method of Drilling 3 3/4* I.D.
hollow sten augers

WKLL DATA

S in.•ole Dian. __________
oring Depth 37.5 ft.
asing and Screen Diam.
creen Interval ______
creen Type _________
tickup ____________
ell Type ____________
ell Construction:

Filter Pack ______
Seal ____________
Grout
Lock No.

TEST DATA

tatic Water Elev. __
tatic Water Elev. __
lug Test Yes
est Date

Date
Date

No

ydraulic Conductivity
ther

WATER QUALITY

amples Taken
o. of Sanples
ypes of Samples

Yes No

ate Sampled
amplers
amples Analyzed for

plit Samples
GREENISH BROWN AND BLACK •ciPi<nt ——

FINE SAND

Yes No

omments Subsurface soil samples
from boring 35 - 40'
HSL compounds._____

analysed for

REMARKS
Ground elev. 407.70



Sit* Dead Creek Site-G Boring/Well Ho. G-9

Supl* Depth Blow Count Description

0 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

33.5 - 35

36 - 37.5

3-5-5

3-6-6

3-1-1

6-2-2

1-0-0

1-2-2

4-5-6

5-7-9

5-2-2

3-7-24

4-7-9

10-50/4

7-10-14

3-2-8

8-15-12

FILL consisting of black and reddish brown silty CLAY. Trace of s»all
gravel. (»oist)

FILL (uncompacted) consisting of brown silty CLAY with some medium grain
sand and snail to medium gravel.

1" recovery of uncompacted fill.

Little recovery - still in uncompacted fill material including wood
chips.

WASTE consisting of black fiberous material with pink grease-like glo
bules. (wet) Pink globules float on water.

WASTE consisting of black sludge-like material including wood chips,
(moist)

WASTE 16'-17 1/4' Black oily sludge material including small spherical
beads. (approx BB. size) (wet)
17 l/4'-17 1/2' Gray sandy silt. Some black staining, (wet)

WASTE consisting of black (oily stained) sandy sludge. Some fiberous
cloth products, (wet)

WASTE consisting of black (oily stained) sandy sludge including
cardboard, wood, small spherical beads, paper products, and a thick
peanut butter like substance 9 27'. (wet)

WASTE - Black paper, cardboard, and wood, (wet)

WASTE - Black sludge and wood fibers. Black fine sand in tip.

WASTE - same as above with metal banding.

WASTE - Black stained wood particles.

WASTE - Black sludge.
WASTE discontinues 9 approx. 36'.

Greenish brown-black (stained) oily fine grain SAND. Well sorted and
well rounded, (wet)

E.O.B. 0 37.5'. __________



Project Name Dead Creek
Project Ho. IL 3140
Date Prepared 12-18-86
Prepared by Tim Malty

Depth (ft)
H - 1

Description

15-

25

3O-J

35-

4O-

45-

FILL

WASTE

BLACK MED - CRS
SANO

BLACK FINE SAND

Boring/well Mo. H-l
Location Site H
Owner IEPA
Top of Inner Casing Elev. NA
Drilling Firm fox drilling
Driller Jerry Hanmon
Start t Completion Dates
Type of Rig Mobile B-6l"

12-18-86

Method of Drilling 3 3/4" I.D. hollow
stea augers and rotary

WKLL DAT*

8 in.Hole Dia«. ___________
Boring Depth 50.0 ft.
Casing and Screen Diaa.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack _______
Seal _____________
Grout
Lock Ho.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes_
Test Date

Date
Date

Ho

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
Ho. of Samples _
Types of Samples

Yes Ho

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples
Recipient ___

Yes Ho X

Comments Subsurface soil samples
from boring 15 - 25' and 35 - 50'
analysed for HSL compounds._____

REMARKS
Strong organic odor

Ground elev. 407.29



Sit* Dead Creek Site-H Boring/Well Ho. H-l

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

33.5 - 35

36 - 37.5

38.5 - 40

3-3-8

1-3-2

16-5-4

12-7-6

4-4-5

2-2-1

5-8-22

8-10-15

4-8-6

4-10-8

1-1-1

10-14-16

6-8-10

15-17-21

10-13-16

8-11-10

FILL consisting of black sandy CLAY with some brick and crushed limestone
fragments (dry) .

FILL consisting of brown-black silty CLAY. Trace of small to large
gravel and medium grain sand (dry).

PILL same as above. Some black asphalt-like substance at 6 ' .

FILL consisting of brown fine to medium grain sand and small gravel.
Some crushed limestone fragments. (wet).

FILL same as above, (wet)

WASTE - Broken glass and wood.

WASTE - same as above (wet).

WASTE - consisting of black (oily stained) sludge-like material including
various debris such as concrete, rubber, paper products, wood chips, and
small gravel. (wet).

WASTE - same as above .

WASTE - same as above .

WASTE discontinues 9 approx. 26'.

Black (stained) medium to coarse grain SAND. Trace of small gravel.
(wet)

Same as above.

Same as above with increased amount of small to large gravel.

Same as above with less black staining and less gravel.

Same black (stained) medium to coarse grain SAND. Decreasing amount of
gravel. (wet)

Black (stained) medium grain SAND. (wet)



Sit* D*ad Cr*«k Sit*-H Boring/N«ll Ho. H-l (con't)

Saapl* Depth Blow Count Description

41 - 42.5

43.5 - 45

46 - 47.5

48.5 - 50

11-19-21

11-11-14

10-14-14

10-15-18

Sen* as abov* to 42'.
From 42' black (stained) fin* grain SAND. (w*t)

San* as abov*.

San* as abov*.

San* as abov*.

E-.O.B. ? 50'



Project Name Dead Creek
Project No. IL 3140
Date Prepared 1-6-87______
Prepared by Kevin Phillips

Depth (ft) Description

EE-01

20

25-

30-

FILL

WASTE

GRAY
FINE -MED
SAND

Boring/Well Ho. H-2/EE-01
Location Site H________
Owner IEPA

4 0 8 . 8 4Top of Inner Casing Elev. _________
Dril l ing Firm Fox drilling____________
Driller Jerry Hammon____________
Start fc Completion Dates 1/5/87,1/6/87
Type of Rig Mobile B-61_________

Method of Drill ing 3 3/4" I .D.
hollow stem augers, Rotary

WELL DATA

8 in.Hole Diam. __________
Boring Depth 35.0 ft.
Casing and Screen Dia». 2 in.
Screen Interval 28 - 33 ft.
Screen Type stainless steel 0.01" slot
Stickup 2.3 ft.________________
Well Type monitoring___________
Well Construction:

Filter Pack 33 - 22 ft._______
Seal _ 22 - 20 ft.
Grout 10 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 397.41 Date 3-26-87
Static Water Elev. 398.55 Date 5-11-87
Slug Test Yes____ No X
Test Date ______________________
Hydraulic Conductivity __________
Other ph » 6.8_________________
Cond. m 2600 umhos Temp. • 56° P
Yellow-brown color, turbid

WATER QUALITY

Samples Taken
No. of Samples
Types of Samples Groundwater

No

Date Sampled __
Samplers E - E

3-17-87

Samples Analyzed for HSL compounds

Split Samples
Recipient ___

Yes No

Comments Subsurface soil sample
from boring 5 - 20' analysed for
HSL compounds._________________

REMARKS
Strong organic odor



Sit* Dead Creek Site-H Boring/Well Ho. H-2/well » EE-01

Sample Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

33.5 - 35

3-3-4

2-3-3

35-17-19

2-3-3

3-3-5

2-3-5

4-8-9

5-7-14

9-10-13

2-1-6

9-10-12

0-1.5 FILL consisting of black cinders and small gravel. (dry)
1.5-2.5 FILL consisting of brownish cinders, slag, and Medium grain
sand, (dry)

3.5-4 FILL - same as above.
4-5 FILL consisting of dark gray SILT. Soft and stained. Little of
fine grain sand. (very moist)

WASTE steel and a coal-like dense black flaky substance.

WASTE - Wood and paper products, heavy black staining.

WASTE - same as above.

WASTE consisting of black (stained) silt, medium grain sand and wood,
(wet)

WASTE - Wood chips.

WASTE - same as above.

WASTE - same as above.

WASTE discontinues 9 approx. 23'.

Firm brownish-gray fine-medium grain SAND. Black staining throughout.
Well-rounded and well sorted. Rounded to subangular. (wet)

Dense gray fine-medium grain SAND. Trace of coarse grain sand. Fairly
well sorted and rounded to subangular. (wet)

E.O.B. 9 35



Dead Creek
IL 3140

Project Ham*
Project No. _____________
Date Prepared 1-6-67______
Prepared by Kevin Phillips

Depth ( f t ) Description

EE-02

FILL

BROWN AND
GRAY SILT

•

70-
4

23-

lii
?:;;;;< :.'

*

•:•:•
•̂

•p

'.;<

. - • ' > - ; • BROWN AND
GRAY FINE
c A M r>

Boring/Well No. H-3/EE-02
Location Site H__________
Owner IEPA
Top of Inner Casing Elev. 409.91
Drilling Firm Fox drilling_________
Driller Jerry Hammon_______________
Start t Completion Dates 1/6/87,1/6/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers

NELL DATA

Hole Dian. 8 in.
Boring Depth 23.0 ft.
Casing and Screen Dim. 2 in.
Screen Interval 18 - 23 ft.
Screen Type stainless steel 0.01" slot
Stickup 2.25 ft.________________
Well Type monitoring_______________
Well Construction:

Filter Pack 23 - 16 ft.________
Seal 16 - 14 ft.______________
Grout 14 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 397.58 Date 3-26-87
Static Water Elev.
Slug Test Yes
Test Date
Hydraulic Conductivity
Other pH » 4.0
Cond. » 4200 unhos Temp. « 54 F
Yellowish

MATER QUALITY

Samples Taken
No. of Samples ____________
Types of Samples groundwater

Yes X
1 round

Date Sampled
Samplers E

3-17-87
E

Samples Analyzed for HSL compounds

Split Samples
Recipient ___

Yes No X

Comments Subsurface soil samples
from boring 10 - 20' analysed for
HSL compounds._______________

REMARKS
Slight organic odor



Sit* Dead Creek Site-H Boring/Nell Ho. H-3/well »EE-02

Saetple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

6-10-13

2-3-4

2-4-6

2-2-2

5-11-14

7-7-7

9-10-20

9-10-11

0-2.5 FILL consisting of dense brown sandy CLAY including small gravel,
cinders, and brick fragments.

Firm brown SILT and silty CLAY. Trace of fine grain sand, (moist).

Firm brown to yellowish brown very sandy SILT. Some fine grain sand and
trace of silty clay. (moist)

Same as above. (very moist)

Dense brownish-gray silt and fine grain SAND, (wet)

Same as above.

Water table £ approx . 13 feet.

Very dense gray very silty fine grain SAND. Some silt. Wet.

(From 18 to 23 feet) tan dense very fine grain SAND. Very well sorted.
Wet.

E.O.B. 9 23 feet.



Project Name Dead Creek
Project No. IL 3140
Date Prepared 1-8-87______
Prepared by Kevin Phillipg

Depth (ft)
H -4

Description

FtU.

WASTE

BROWN AND GRAY

FINE SAND

Boring/Wall No. H-4
Location sit* H
Owner IEPA

NATop of Inner Casing Elev.
Drilling Fir» Fox drilling_________
Driller Jerry Haamon_________________
Start t Conpletion Dates 1/7 t 1/8/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D. hollow"
stem augers and rotary____________

NKU. DATA

Hole Diam. 8 in.
Boring Depth 50.0 ft.
Casing and Screen Diam.
Screen Interval ______
Screen Type _________
Stickup _____________
well Type ___________
Well Construction:

Filter Pack _______
Seal _____________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

MATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples
Recipient ___

Yes No X

Comments Subsurface soil samples
from boring 10 - 25'
HSL compounds.____

analysed for

REMARKS
Ground elev. 408.28



Sit* Dead Creek Site-H Boring/Well No. H-4

Sample Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

6-9-12

2-3-10

6-13-15

4-5-2

2-3-2

3-2-2

2-2-2

3-4-5

9-16-11

2-2-15

10-15-17

1-1-1

PILL consisting of black silty CLAY and cinders, brick fragments, and
Mdium grain sand. Dry.

FILL consisting of black very sandy CLAY. Some slag and black staining.
Hoist.

6-7' FILL sane as above,
7-7.5' WASTE Very heavy black oil or tar like staining (approximately 3
inches thick)

8.5-9 FILL consisting of brown silty CLAY.
9-10 WASTE Black (heavily stained) sludge-like material with a trace of
flecks. Very moist.

WASTE black sludge. Wet.

WASTE same as above, including hard small spherical beads ( 1/8" dia.),
and paper products. Wet with a visible oily sheen.

WASTE same as above, including granular material and broken glass frag-
ments. (Some of the glass fragments appeared to have a threaded top such
as a sample jar). Wet.

WASTE same as above, including a greenish-yellow jelly like material.
Wet with an oil or tar like substance adhering to the spoon.

WASTE same as above, including a white granular material veined with
brownish-red, glass fragments, and burnt wood. Wet.

WASTE consisting of multi-colored (red, green, brown, black, and white)
materials; including a chunk of a waxy white substance that breaks into
flakes.

WASTE discontinues 9 approx. 26'.

Firm brownish-gray fine grain SAND. Some silt. Wet. Very clayey 9
26--26.S'.

Very loose brown fine grain SAND. Trace of medium to coarse grain sand.
Very well sorted. Wet.



Sit* D*ad Creek Sit*-H Boring/Well Ho. H-4 eont.

SaBple Depth Blow Count Description

31 - 32.5

33.5 - 35

36 - 37.5

38.5 - 40

41 - 42.5

43.5 - 45

46 - 47.5

48.5 - 50

3-5-7

6-7-13

8-12-18

9-14-20

9-12-16

8-9-10

9-12-14

14-17-25

Fir* brown fin* grain SAND. Trace of medium grain sand. W*ll sorted and
v*ll rounded. SOB* gray staining ? 31'-31.5'.

Fir* gray very silty fin* grain SAND. SOB* black banding
W*t .

34 to 35'

D*ns* gray fin* grain SAND. W*ll rounded and w*ll sorted. Wet.

Dense gray fine grain SAND; little silt. Well sorted and well rounded.
Wet. 2-inch poorly sorted fine to coarse grain SAND. Seam ? 39.5'.
Trace of small gravel.

Dense gray fine to coarse grain SAND. Well rounded. Wet.

Firm gray fine grain SAND. Wet.

Sane as above.

Sane as above.

E.O.B. 9 50'



Project Name Dead Creek
Project Mo. IL 3140
Date Prepared 1-7-87_____
Prepared by Kevin Phillips

Depth (ft) Description

H-5

mmmmmm
mmmmmmi
mmmwmw

mam
1O-

15-

FILL

20-

WASTE

GRAY SILTY CLAY

GRAY SANDY SILT

QRAY FINE SAND

Boring/Well No. H-5
Location Sit* H
Owner IEPA

NATop of Inner Casing Elev. _________
Drilling Firm Fox drilling
Driller Jerry Hammon______________
Start t, Completion Dates 1/7 t 1/7/S7
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stea augers

WELL DATA

8 in.Hole Dian. __________
Boring Depth 27.5 ft.
Casing and Screen Dian.
Screen Interval __
Screen Type _____
Stickup ________
Well Type _______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes_
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes NO

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples
Recipient ___

Yes No

Comments Subsurface soil samples
from boring 0 - 10' analyzed for
HSL compounds._______________

REMARKS
Ground elev. 409.75



Sit* Dead Creek Site-H Boring/Well Ho. H-5

Sample Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

5-9-14

3-4-6

1-3-3

7-8-10

1-5-4

9-17-20

6-4-1

1-2-1

2-1-4

3-2-3

1-1-2

FILL consisting of brown silty CLAY including cinders, medium grain sand,
•nd brick fragments. Dry.

PILL consisting of firm gray clayey SILT. Trace of small gravel and fine
grain sand. Moist.

PILL same as above. Mottled with black silt. Moist.

PILL black cinders and small to medium gravel.
Dry.

FILL same as above. (water 9 approx. 12')

WASTE consisting of various debris materials, rubber, paper, and cloth
products.

No recovery - probably same as above.
Fill discontinues 9 approx. 18'.

Soft gray very silty CLAY. Little fine grain sand. Moist.

Loose gray very sandy SILT. Some fine grain sand. Wet.

Same as above.

Loose gray fine grain SAND. Trace of silt. Well sorted. Wet.

E.O.B. 9 27.5'



Project Nan* Dead Creek
Project No. IL 3140
Date Prepared 1-7-87_______
Prepared by Kevin Phillips

Deoth I f t ) H- 6
D*»«r-r i nfr i nn

FILL

WASTE

25

30-

35-

4O—

45-

50-

GRAY SILTY CLAY

GRAY FINE SAND

Boring/Well No. H-6
Location Sit* H
Owner IEPA
Top of Inner casing Elev. NA
Drilling Fir* Fox drilling
Driller
Start

Jerry Hammon
t Completion Dates 1/7 t, 1/7/B7

Type of Rig Mobile B-61

Method of Drilling 3 3/4" I.p. hollow
stem augers and rotary__________

NBLL DATA

Hole Dian. 8 in.
Boring Depth 50.0 ft.
Casing and Screen Di»».
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack ______
Seal ____________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples
Types of Samples

Yes No

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples
Recipient ___

Yes No X

Comments Subsurface soil samples
from boring 35 - 50' analysed for
HSL compounds.________________

REMARKS
Ground elev. 408.19



Sit* Dead Creek Site-H Boring/Wall Ho. H-6

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

6-14-5

5-7-10

5-9-5

11-16-12

4-3-2

5-4-3

3-2-2

2-1-3

1-1-4

3-3-5

1-1-1

2-4-7

FILL 0—1.5 Black cinders, coarse grain sand and snail gravel.
1.5-2.5 Brown silty CLAY. Some snail gravel, black cinders, and
brick fragments.

FILL consisting of dark brown coarse grain SAND and small gravel. Dry.

WASTE consisting of black-brown clayey SAND. Some small to large gravel.
Also includes a black flaky substance. Moist.

WASTE 8.5-9.5 Black oil or tar-like stained sludge including a black
flaky substance as above.

9.5-10 Brown and black coarse grain SAND and small gravel. Some
black flaky material as above.

WASTE 11-11.5 Yellowish-brown chunky waste. Very moist.
11.5-12.5 Coarse grain SAND and small gravel. Stained black with

viscous liquid. Very moist.

Water 9 13-.

WASTE consisting of sand and gravel with various debris materials includ-
ing paper and cloth products and black stained wood chips.

WASTE same as above.

WASTE consisting of brown-black stained sludge including small hard
spherical beads (-1/8" dia.) and wood chips. Wet.

WASTE consisting of dark gray sludge with a soft and sticky red substance
throughout; (turns hexane green).

WASTE same as above; with small spherical beads and more red substance.
Fill discontinues 0 approx. 26'.

Soft gray very silty CLAY. Black stains and streaks. Wet.

Firm gray fine grain SAND. Well rounded and sorted. Top 6 inches
stained dark gray. Wet.



Sit* Dead Cr**k Sit*-H Boring/Wall Ho. H-6 cont.

Sampl* Depth Blow Count Description

5 foot sample
interval from
30'.

33.5 -

38.5 -

43.5 -

48.5 -

35

40

45

50

9-12-18

12-20-24

15-22-28

10-10-17

San* as abov*.

Gray very dense fine to coarse grain SAND. Wet.

Light gray very dense fine grain SAND. Trace of silt. Well sorted.
Wet.

Sam* as abov*.

E.O.B. 3 50' .



Project Name Dead Creek
Project Mo. IL 3140
Date Prepared 1—8-87
Prepared by Kevin Phillips

Depth (ft)
H-7

Description

FILL

20-

25-

30-

35-

4O-

45-

so-

GRAY SILTY CLAY

BROWN AND GRAY

FINE - MED SAND

Boring/Well No. H-7
Location Sit* H
Owner IEPA
Top of Inner Casing Elev. NA
Drilling Firm Fox drilling
Driller Jerry Ha»mon
Start (. Completion Dates 1/8 t 1/8/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers. Rotary

WELL DATA

8 in.Hole Diam. __________
Boring Depth 50.0 ft.
Casing and Screen Dian.
Screen Interval __
Screen Type _____
Stickup ________
Well Type _______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

MATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No X

Date Sampled
Samplers
Samples Analyzed for

Split Samples
Recipient

Yes No X

Comments No subsurface soil samples
analyzed.______________________

REMARKS
Ground elev. 410.66



Sit* Dead Creek Site-H Boring/Wall Ho. H-7

Sample Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

23.5 - 25

28.5 - 30

33.5 - 35

38.5 - 40

43.5 - 45

48.5 - 50

12-14-16

2-4-5

3-2-3

3-4-6

2-3-4

3-3-4

1-1-2

1-1-5

3-8-14

7-9-13

12-12-14

8-12-20

10-25-30

7-9-7

FILL consisting of black silty CLAY with crushed limestone and brick
fragments. Dry. Pill discontinues 0 approx. 3'.

Gray stiff very silty CLAY. Trace of fine grain sand. Moist. Chemical
odor.

Same as above. Some black and dark gray staining. Gasoline odor.

Same as above. No staining. Slight odor.

Brown and gray (mottled) firm very silty CLAY. Occasional silt string-
ers. Moist. No odor.

Same as above.
Water 9 15.5' .

Brownish-gray loose fine grain SAND. Some silt. Occasional iron
stained pockets. Wet.

Brown loose fine to medium grain SAND. Trace of silt. Well sorted and
rounded. Wet. Start sampling interval 9 20'.

Reddish-brown dense coarse grain SAND. Trace of small gravel. Some fine
to medium grain sand. Poorly sorted and well rounded. Black stained
sand seam (2") 9 24.5'. Wet.

Grayish-brown dense fine to medium grain SAND. Well rounded and sorted.
Wet.

Brown dense fine grain SAND. Trace of medium grain sand. Well sorted
and rounded. Wet.

Gray very dense fine grain SAND. Occasional natural organic layers.
Wet.

Natural wood. (apparently drill and sample a buried tree 9 43')

Gray firm fine to coarse grain SAND. Rounded, wet.

E.O.B. £ 50'



Dead Creek
IL 3140

Project Name
Project No. _____________
Date Prepared 1-12-87____
Prepared by Kevin Phillipg

Depth (ft) Description

EE-03

FILL

OR AY
FINE
SAND

Boring/Well No. H-B/EE-03
Location Site H________
Owner IEPA
Top of Inner Casing Elev. 411.47
Drilling Fir» Fox drilling_______
Driller Jerry Hammon____________
Start t Completion Dates 1/9 t 1/12/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers

WILL DATA

8 in.Hole Dian. __________
Boring Depth 35.0 ft.
Casing and Screen Diam. 2 in.
Screen Interval 27 - 32 ft.
Screen Type stainless ateel 0.01'
Stickup 2.36

slot

Well Type monitoring
Well Construction:

Filter Pack 32 - 24 ft.
Seal _ 24 - 22 ft.
Grout 22 ft. to surface
Lock No. 2834

TKST DATA

Static Water Elev. 394.74 Date 3-26-87
Static Water Elev. 398.72 Date 5-11-87
Slug Test Yes X No____
Test Date 5-11-87______
Hydraulic Conductivity 10 x
Other

10'3cm/sec
pH 7.3

Cond. « 2800 umhos Temp. - 56° F
yellowish

WATER QUALITY

Samples Taken
No. of Samples
Types of Samples groundwater

No

Date Sampled
Samplers E t t

3-17-87

Samples Analyted for HSL compounds

Split Samples
Recipient __

Yes No X

Comments Subsurface soil samples
from boring 5-15' analysed for
HSL compounds ._________________

REMARKS
Slight organic odor



Site Dead Creek Site-H Boring/WCll »o. H-8/well tEE-03

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

33.5 -35

4-5-7

4-5-1

8-12-11

30/2

1-1-1

2-3-5

1-2-3

1-1-1

1-2-3

1-1-1

3-4-7

6-6-10

3-9-9

0-1.5 Black cinders

1.5-2.5 Brown and gray silty CLAY. Trace of snail gravel, brick,
concrete fragments.

FILL same as above.

FILL consisting of black and gray silty CLAY (possibly stained). 2
inches of black granular material and small spherical beads S 7'.
WASTE (moist)

WASTE - no recovery (rod bounced, probably rubber material).

Water 9 11' while drilling.

Gray very sandy SILT. Some fine grain sand. Wet. Slight chemical

and

odor .

Gray firn very sandy silty CLAY. Some fine grain sand and silt. Hori-
zontally bedded and slightly varved. Occasional fractures containing
iron-like staining. Moist.

Same as above; bedding is 1/8" to 1/4" thick. Occasional fractures
root trails or burrows.

and

Gray loose very clayey SILT, some fine grain sand. No bedding. Wet.

Same as above; slightly bedded ( 1/8") and slightly varved.

Same as above.

Same as above. (Fine grain sand in tip of spoon).

From 27' dark gray fine grain SAND. Wet. Slight chemical odor.

Firm gray fine to coarse grain SAND. Wet. Well rounded.

E.O.B. 9 35'



Dead Creek
IL 3140

Project NIB*
Project Mo. ______ _____
Date Prepared 1-13-87
Prepared by Kevin Phillips

Depth (ft) Description

EE-04

10-

BROWN
AND GRAY
SILT

15-

20-

BROWN
FINE-MED
SAND

25-

Boring/Well Mo. H-9/EE-04
Location Sit* H________
Owner IEPA
Top of Inner Casing Elev. 413.26
Drilling Firm Fox drilling________
Driller Jerry Mammon_____________
Start l Completion Dates 1/13, 1/13/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers

NELL DATA

8 in.Hole Diam. ________
Boring Depth 25 ft.
Casing and Screen Diam. 2 in.
Screen Interval 18 - 23 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.93 ft.__________________
Well Type monitoring___________
Well Construction:

Filter Pack 23 - 16 ft._______
Seal _ 16-14 ft.
Grout 14 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 398.07 Date 3-26-87
Static Water Elev. 399.01 Date 5-11-87
Slug Test Yes
Test Date 5-12-87

No

Hydraulic Conductivity 5.2 x 10'̂ m/sec
Other pH « 7.2

Cond. » 2000 umhos Te«p. » 58« F
Clear-yellow

WATCH QUALITY

Samples Taken Yes X
No. of Samples 1 round_____
Types of Samples groundwater

No

Date Sampled __
Samplers E t E

3-17-87

Samples Analyzed for HSL compounds

Split Samples
Recipient ___

Yes No X

Comments Subsurface soil sample
from boring from 15 - 25' analyzed
for HSL organics_______________

REMARKS



Sit* Dead Creek Site-H Boring/Hell Ho. H-9/w«ll DEE-04

Seaple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

23.5 - 25

5-5-3

3-4-6

3-5-8

3-5-7

2-2-5

2-6-8

2-6-7

1-1-3

7-14-11

0-2 ' firm brownish-gray clayey SILT. Trace of
2-2.5' Pirn brown sandy SILT. Son* fin* grain

Stiff brown and gray (mottled) v*ry silty CLAY.

fine grain sand. Moist.
sand. Dry.

Trace of fine grain
sand. Occasional clayey silt layers ( .2"). Moist.

Sane as above; becomes increasingly siltier at 7
very fine SAND at 7 1/4'. Trace of silt. Dry.

Brown very fine grain SAND. Trac* of silt. Dry

Same as above; a 4 inch silty clay lay*r appears
grain sand.

Brown fine grain SAND. Wet.

Brown fine grain SAND. Son* medium grain sand.

Brown »«diu» grain SAND. Trace of coarse grain

Brown »*diu» grain SAND. Trace of coarse grain
Wet.

E.O.B. 9 25'

' then grades into brown

at 12' . Trac* of fine

Wet.

sand. Wet.

sand and small gravel.



Dead Creek
IL 3140

Project Name
Project Ho. ___________
Date Prepared 1-28-87
Prepared by Ti» Maley

Depth (ft) Description

EE-12

10

FILL

WASTE

DARK GRAY
FINE SAND

DARK GRAY
SILTY CLAY

DARK GRAY
FINE - CRS
SAND

Boring/Well No. _
Location Site I
Owner

I-l/EE-12

IEPA
409.16Top of Inner Casing Elev. _________

Drilling Fir» Fox drilling ~
Driller Jerry Hanmon____________
Start 4 Completion Dates 1/27-1/28/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.p.
hollow stea augers. Rotary

WELL DATA

8 in.Hole Diam. __________
Boring Depth 33.5 ft.
Casing and Screen Di»m. 2 in.
Screen Interval 28 - 33 ft.
Screen Type stainless steel 0.01" slot
Stickup 0.52 ft.________________
Well Type monitoring______________
Well Construction:

Filter Pack 33 - 25 ft. Natural
Seal _ 25 - 23 ft.
Grout 23 ft. to surface
Lock No. 2834

TEST DATA

No

Static Water Elev. 397.43 Date 3-26-87
Static Water Elev. 398.65 Date 5-11-87
Slug Test Yes____
Test Date _____________
Hydraulic Conductivity __
Other pH » 7.4_______
Cond. - 3200 umhos Temp. » 58" F

WATER QUALITY

Samples Taken
No. of Samples
Types of Samples

Yes X
1 round

No

groundwater

Date Sampled
Samplers E t t

3-23-87

Samples Analyzed for HSL compounds

Split Samples Yes X No_
Recipient Sverdrup, Inc. for Cerro
Copper______________________

Comments Subsurface soil samples
from boring 0-10' analyzed for
HSL compounds._______________

REMARKS
Duplicate of DC-GW-24



Sit* Dead Creek Site-I Boring/W.I 1 Ho. I-1/W«11 ft EE-12

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

5-6-7

3-4-6

3-5-4

7-2-1

4-2-1

7-10-14

1-3-4

4-3-1

0-0-2

2-2-2

0-0-1

6-8-10

7-8-9

Crushed limestone and gravel on surface - parking lot for semi-trailers.

PILL consisting of brown-black sandy CLAY including a mixture of asphalt,
fine to coarse grain sand, large gravel, and slag. Dry.

WASTE consisting of brown-black gravelly SAND including slag, stained
paper and wood products, and a white gravelly substance. Dry.

WASTE. Same as above; with more slag and small spherical beads. Dry.

WASTE - poor recovery; probably same as above.

WASTE - same as above; wet.

WASTE consisting of black (oily stained) sludge-like material including
wood chips, coarse grain sand, and concrete fragments. Wet.

WASTE. Same as above; with brick and concrete fragments, sand and
gravel, and soft clay. Wet.

WASTE. Same as above. rill material discontinues 9 21'.

21-22' Dark gray fine grain SAND. Some black staining. Wet.
22-22.5 Dark gray silty CLAY. Moist.

Dark gray silty CLAY. Hoist.

Dark gray to black fine grain SAND. Trace of silt and medium grain SAND.
Wet.

Dark gray medium to coarse grain SAND. Wet.

Same as above; with a trace of small gravel. Wet.

E.O.B. P 33.5"



Project Name Dead Creek
Project No. IL 3140
Date Prepared 1-28-87
Prepared by Tim Maley

Depth (ft) Description

1-2

FILL

WASTE

25

30-

35-

BLACK AND GRAY SILT

4O-

QRAY FINE SAND

Boring/Well No. _
Location Site I
Owner IEPA

1-2

Top of Inner Casing Elev. HA______
Drilling Firm fox drilling_________
Driller Jerry Hammon____________
Start I Completion Dates 1/28, 1/28/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D. hollow
stem augers and rotary___________

WELL DATA

Hole Diam. 8 in._________________
Boring Depth 40 ft._____________
Casing and Screen Diam.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ____________
Well Construction:

Filter Pack _______
Seal ____________
Grout
Lock No.

TKST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples)soil)Yes X No
Recipient Sverdrup, Inc. for Cerro
Copper_______________________

Comments Subsurface soil samples
from boring 5 - 2 5 ' analyzed for
HSL compounds .________________

REMARKS
Ground elev. 409.98



Sit* Dead Creek Site-I Boring/Well No. 1-2

Sample Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

IB.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

33.5 - 35

3-6-9

1-1-2

3-6-4

3-2-2

51-11/1

2-2-2

16-7-6

0-1-2

7-e-10

4-6-8

2-3-2

9-7-3

11-11-11

5-10-12

Crushed limestone parking lot surfice.

PILL consisting of black sandy CLAY including a mixture of fine-medium
grain sand, asphalt, cinders, gravel, and slag. Dry.

FILL - same as above.

FILL consisting of black-brown silty CLAY. Trace of fine grain sand (in
seams) 9 T. Including some slag and wood particles. Dry.

WASTE consisting of light brown silty CLAY (to 9') including very loose
black cinder material and medium grain sand. Dry.

WASTE - spoon refusal - probably a large obstruction in fill material.
Wet.

WASTE consisting of black oily stained sludge-like material. Including
fine to coarse grain sand, cinders, clay, and stained wood. Wet (with
oily sheen).

WASTE. Same as above; with more wood particles.

WASTE - poor recovery - probably same material.

WASTE - same as above.

Fill discontinues 9 approx. 23.5'.

Black (stained) and gray SILT. Some very fine grain sand. Wet (with
oily sheen).

Gray fine grain SAND. Some black staining. Wet.

Same as above.

Gray fine grain SAND. Interbedding of finer silty sand and coarser sand
with small gravel; (approx. 4 inch layers). Wet.

Same as above.



Sit* Dead Creek site-X

Saaple Depth Blow Count

36 - 37.5

38.5 - 40

18-18-22

11-24-37

Same as above.

Saae as *bov«.

E.O.B 0 40'

Boring/Wall Ho. 1-2 <cont.)

Description



Project Nan* Dead Creek
Project No. XL 3140
Date Prepared 2-3-87
Prepared by Tim Maley

Depth (ft) Description

FILL

DARK GRAY
VERY FINE SAND.
GRAY CLAY

BROWN AND GRAY
FINE SAND

Boring/Well No.
Location site
Owner 1EPA

I-7/EE-15

Top of Inner Casing Elev. 406.41
Drilling Firm fox drilling_______
Driller Jerry Hammon___________
Start l Completion Dates 2/3/87,2/3/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow steai augers, Rotary

WILL DATA

8 in.Hole Diam. ________
Boring Depth 30 ft.
Casing and Screen Diam. 2 in.
Screen Interval 24 - 29 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.33 ft._____________
Well Type nonitoring________________
Well Construction:

Filter Pack 29 - 17 ft. Natural
Seal 17 - 15 ft._____________
Grout 15 ft. to surface
Lock No. 2834

TEST DATA

Static Hater Elev. 397.63 Date 3-
Static Water Elev.
Slug Test Yes
Test Date 5-12-87

398.93 Date 5-
No

______
Hydraulic Conductivity 0.47
Other pH 7.2______________
Cond. - 1800 umhos Temp. - 56°
yellowish

MATKR QUALITY

Samples Taken Yes X
No. of Samples 1 round_____
Types of Samples groundwater

No

Date Sampled __
Samplers E I E

3-23-87

Samples Analysed for HSL compounds

Split Samples Yes X No_
Recipient Sverdrup, Inc. for Cerro
Copper_______________________

Comments Subsurface soil samples
from boring 3.5 - 12.5 feet and
13.5 - 22.5 feet analysed for HSL
compounds.___________________

REMARKS
Slight odor



Project Name Dead Creek
Project No. IL 3140
Date Prepared 2-3-17
Prepared by Tim Ma ley

Depth (ft) Description

(IEPA well replaced)
Boring/Well No. I-8/EE-0112
Location site I
Owner IEPA
Top of Inner Casing Elev. 407.87
Drilling Firn Pox drilling
Driller Jerry Hai»on

EE-G112

FILL

GRAY CLAY

20-

25-

BROWN AND
GRAY FINE
SAND

Start l Completion Dates 2/3/87,2/3/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers

MILL DATA

8 in.Hole Diain. ___________
Boring Depth 29.0 ft.
Casing and Screen Diam. 2 in.
Screen Interval 21 - 26 ft.
Screen Type stainless steel O.Ol" slot
Stickup 1.19 ft.________________
Well Type monitoring____________
Well Construction:

filter Pack 26 - 16 ft. Natural
Seal 16 - 14 ft._____________
Grout 14 ft. to surface
Lock No. 2834

TEST DATA

Static Hater Elev. 397.00 Date 3-26-87
Static Water Elev. 398.39 Date 5-11-87
Slug Test Yes X No____
Test Date 5-12-87______________
Hydraulic Conductivity 3.4 x 10 en/see
Other ph 7.6

Cond. 1600 umhos Temp. - 58" F
Yellowish, slight odor

WATER QUALITY

Samples Taken Yes X
No. of Samples 1 round_____
Types of Samples groundwater

No

Date Sampled
Samplers E t

3-23-87

Samples Analyzed for HSL compounds

Split Samples
Recipient ___

Comments

Yes No

REMARKS



Dead Creek
IL 3140

Project Name
Project Ho. _
Date Prepared 1-29-8V
Prepared by Tim Maley

Depth (ft) Description

1-3

FILL

5 DARK GRAY SILTY CLAY

BROWN AND GRAY
VERY FINE SAND

Boring/Well No. _
Location Site I
Owner

1-3

IEPA
Top of Inner Casing Elev.
Drilling Firm Fox drilling"
Driller
Start

NA

Jerry Hammon
it Completion Dates 1/29, 1/29/87

Type of Rig Mobile B-61

Method of Drilling 3 3/4" I.D.
hollow stem augers

WILL DATA

8 in.Hole Diam. __________
Boring Depth 30.0 ft.
Casing and Screen Diam.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack _______
Seal _____________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

MATER QUALITY

Samples Taken
No. of Samples
Types of Samples

Yes No

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples (soil )Yes_X_ No
Recipient Sverdrup, Inc. for Cerro
Copper_______________________

Comments Subsurface soil samples
from boring 5 - 15' analyged for
HSL compounds._________________

REMARKS



Sit* Dead Creek Site-I Boring/Wall Ho. 1-3

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

56-21-li

5-11-5

2-3-4

1-2-3

1-2-2

2-3-2

1-2-3

1-1-3

2-3-3

1-2-2

1-2-3

0-1-3

Crushed limestone parking lot surface.

FILL consisting of brown and black sandy CLAY including crushed lime
stone, snail to medium gravel and slag material. Dry.

FILL - same as above; with some wood chips.

Fill discontinues 9 approx. 6'.

Dark gray silty CLAY. Trace of fine grain sand.

Same as above; some rust color staining.

Same as above; mottled brown & gray.

Same as above.

Same as above.

Water 9 18'.

Brown very fine grain SAND. Some silt, thinnly bedded. Wet.

Gray very fine grain SAND. Wet.

Same as above.

Same as above.

Same as above.

E.O.B. ? 30'



Dead Creek
IL 3140

Project Name
Project Mo. _________
Date Prepared 1-29-B7
Prepared by Tin M»l«y

Depth ( f t ) Description

EE-13

FILL

BROWN
SILTY CLAY

BROWN AND
GRAY FINE
SAND

Boring/Well No. _
Location Site I
Owner

I-4/EE-13

IEPA
409.16Top of Inner Casing Elev. _ ______

Drilling Firm Fox drilling________
Driller Jerry Hammon____________
Start t Completion Dates 1/29,1/29/87
Type of Rig Mobile B-61___________

Method of Drilling 3 3/4" I.D.
hollow stem augers

WILL DATA

8 in.Hole Diam. ___________
Boring Depth 28.0 ft.
Casing and Screen Diam. 2 in.
Screen Interval 23 - 28 ft.
Screen Type stainless steel 0.01" slot
Stickup 0.52 ft.________________
Well Type monitoring_____________
Well Construction:

Filter Pack 28 - 20 ft.________
Seal 20 - 18 ft._____________
Grout 18 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev.
Static Water Elev. _
Slug Test Yes
Test Date 5-12-87

397.47 Date 3-26-87
398.75 Date 5-11-87

No

Hydraulic Conductivity 1.3 x lO'̂ ra/sec
Other PH 7.2
Cond. » 1800 umhos Temp. « 56° F
Clear to yellowish____________

WATER QUALITY

Samples Taken Yes X
No. of Samples 1 round______
Types of Samples groundwater

No

Date Sampled
Samplers E I

3-23-87

Samples Analyzed for HSL compounds

Split Samples Yes X No_
Recipient Sverdrup, Inc. for Cerro
Copper______________________

Comments

REMARKS



Sit* Dead Creek Site-I Boring/Well Mo. I-4/Well t EE-13

Sample Depth Blow Count

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - n.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

8-7-50

3-4-4

3-4-5

2-3-2

1-3-2

1-1-1

1-2-3

1-2-3

1-2-2

0-1-0

0-1-2

rill

FILL

Description

on surface,

consisting of brown and black sandy CLAY, including a mixture of
crushed limestone, small to medium gravel, and concrete fragments.

Fill

From

Brown

From
e 9.5

Same

Same

Same

From

Gray

Same

Same

E.O.B

discontinues @ approx . 4'.

4', brown very silty CLAY. Dry.

silty CLAY; to 9' .

9', brown very fine grain SAND. Some silt. Thinly bedded. Water
' .

as above.

as above; some interbedding of siltier material. Wet.

as above; to 19 ' .

19', brown (turning gray) SILT. Wet.

fine grain SAND. Wet.

as above.

as above.

. « 28-



Project Name Dead Creek
Project No. IL 3140
Date Prepared 1-30-87
Prepared by Ti» Ma ley

Depth ( f t ) Description

EE-14

5-

10-

15-

20-

25-

30- iS|

FILL

WASTE

37.5

GRAY CLAY

BROWN
FINE - MED
SANO

Boring/Well No.
Location Sit* T
Owner

I-5/EE-14

IEPA
Top of Inner Casing Elev. 410.95
Drilling Firm Fox drilling______
Driller Jerry Hammon______________
Start l Completion Dates 1/30, 1/30/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers, Rotary

WELL DATA

8 in.Hole Diam. __________
Boring Depth 37.5 ftT"
Casing and Screen Diam. 2 in.
Screen Interval 32.5 - 37.5 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.56 ft.__________________
Well Type monitoring_______________
Well Construction:

Filter Pack 37.5 - 30 ft. Natural
Seal 30 - 28 ft. ____________
Grout 28 ft. to surface
Lock No. 2834

TEST DATA

No

Static Water Elev. 397.23 Date 3-26-87
Static Water Elev.
Slug Test Yes____ __
Test Date _______________________
Hydraulic Conductivity __________
Other pH - 7.4_______________
Cond. - 3400 umhos Temp. - 56° F
Cloudy, yellowish_____________

WATER QUALITY

Samples Taken Yes X
No. of Samples 1 round______
Types of Samples groundwater

No

Date Sampled __
Samplers E I E

3-23-87

Samples Analyzed for HSL compounds

Split Samples Yes X No_
Recipient Sverdrup, Inc. for Cerro

-____Copper_______________

Comments Subsurface soil samples
from boring 5' - 27.5 feet and
28.5 - 37.5 feet analyzed for HSL
compounds.___________________

REMARKS



Site Dead Creek Site-I Boring/Wall Ho. I-5/Well JEE-14

Sample D»pth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

36 - 37.5

24-00

4-6-8

11-14-8

4-17-4

2-2-1

2-2-3

4-2-5

3-5-3

4-1-5

5-9-5

4-2-3

3-4-3

2-4-2

8-16-24

Crushed limestone perking lot surface.

FILL consisting of dark brown—black sandy CLAY including a mixture of
fin* to coarse grain sand, limestone fragments, clay, and concrete
(large obstruction caused spoon refusal).

PILL consisting of black-gray silty CLAY.

FILL consisting of light gray-black sandy CLAY including crushed lime-
stone, small to large gravel, fine to coarse grain sand, and wood chips.
Dry.

FILL - same as above; with some brick fragments.

FILL consisting of gray silty CLAY. Some black staining, trace of fill
debris including cloth products and cinders.

WASTE consisting of black sandy CLAY including a mixture of cinders,
slag, small to large gravel, and fine to coarse grain sand. (Moist)

No recovery - probably same fill material. Water 0 17.5'.

WASTE consisting of black sandy CLAY including some gravel and slag. Wet
(with oily sheen).

No recovery — probably same fill material.

WASTE - same as above. Fill apparently discontinues 9 approx. 26'.

26-26 3/4' Black-gray-brown silty CLAY then black very fine grain SAND
Some silt and black staining. Wet.

Black very fine grain SAND. Stained. Wet. From 29-29 1/4' is a gray
silty CLAY layer. Then brown fine grain SAND. Slightly stained. Wet.
Trace of medium grain sand.

Brown fine to medium grain SAND. Wet.

Brown medium to coarse grain SAND. Trace of small gravel. Wet. Tip of
spoon (37.5') showed dark gray very fine grain SAND. Trace of small
gravel.

E.O.B. 9 37.5'_____________________________________________________



Dead Creek
IL 3140

Project Name
Project Ho. _^ ______
Date Prepared 2̂̂ 87
Prepared by Tin Ma ley

D«pth ( f t )

0-1

Description

1-6

FILL

WASTE

BROWN FINE SAND

30-

Boring/Well Mo. _
Location Sit* I
Owner IEPA

1-6

Top of Inner Casing Elev
Drilling Firm Fox drilling
Driller

NA

Jerry Hammon
Start t Completion Dates 2/2 t 2/2/67
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow steii augers

WELL DATA

Hole Di»». 8 in.
Boring Depth 32.5 ft.
Casing and Screen Diam.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ____________
Well Construction:

Filter Pack _______
Seal ____________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

MATER QUALITY

Samples Taken
No. of Sanples
Types of Samples

Yes No

Date Sampled
Samplers
Samples Analyzed for

Split Samples ( soi 1 )Yes_X_ No
Recipient Sverdrup, Inc. foe Cerro
Copper_______________________

Comments Subsurface soil sample
from boring 10 - 25' analysed for
HSL compounds.________________

REMARKS
Ground elev. 408.30



Sit* Dead Creek Site-I Boring/Well Ho. I-7/Well «EE-15

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

3-3-4

4-8-4

1-1-1

3-4-8

1-3-4

1-3-

1-3-5

2-6-8

12-15-15

5-8-12

12-10-10

6-8-10

0-1 Black clayey topsoil

PILL consisting of brown-gray silty CLAY. Dry.

FILL consisting of brown-gray silty CLAY. Trace of fin* grain sand and
crushed limestone. Dry.

FILL - sane as above. Hoist.

FILL consisting of brown-gray-black silty CLAY. Some fin* to medium
grain sand and crushed limestone. Dry.

Fill apparently discontinues 9 approx. 11'.

11-12' Dark gray very fine grain SAND. Moist.
12-12.5 Soft gray silty CLAY. Hoist. Water 9 13'.

Brown fine grain SAND. Wet.

Same as above.

Sane as above; slightly siltier.

Sane as above; less silt.

Gray very fine grain SAND. Wet.

Sane as above .

Sam* as above.

E.O.B. 0 30'



Sit* Dead Creek Site-I Boring/Well Ho.. 1-6

Sanple Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

IS.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

24-12-14

3-60/3

3-10-10

3-2-2

3-2-1

1-1-2

2-3-4

2-7-8

11-11-10

10-11-12

4-4-5

0-1-1

10-13-18

Fill on surface.

PILL consisting of brown silty CLAY including a mixture of fin* to coarse
grain sand, gravel, and crushed limestone.

FILL - sane as above. High blow count caused by brick obstruction.

FILL - sane as above; with additional debris such as cardboard, cinders,
and slag.

FILL - sane as above; with increased amount of sand. Moist.

WASTE consisting of gray silty CLAY including black oily sludge, fine to
coarse grain sand, gravel, brick fragments, and slag. Wet (with oily
filn).

WASTE consisting of black (heavily stained) sandy CLAY. Including black
oily sludge, nediun to coarse grain sand. Wood chips, cinders, and
gravel. Wet.

WASTE - sane as above.

WASTE - sane as above, some black sludge or tar-like substance nixed with
wood and cardboard.

WASTE consisted of various debris including black oily stained layered
cardboard, paint pigments, burlap cloth, and a yellow sludge-like sub-
stance. Wet.

WASTE discontinues 0 approx. 24'.

Fron 24', brown (some black staining) fine grain SAND. Some silt. Wet.

Sane as above. A 1/4" gray silty clay layer 0 26.5'.

Brown fine grain SAND. Some black staining. Wet.

Same as above.

E.O.B. 9 32.5'



Sit* Dead Creek Site-I Boring/Well Ho. I-8/Well IEE-GU2
IEPA replacement well

Sample; Depth Blow Count Description

Three sam-
ples taken
for screen
placement.

17.5 - 19

22.5 - 24

27.5 - 29

2-3-4

4-5-7

6-7-9

Straight drill to 17.5'.

Stratigraphic sequence based on auger cuttings.

O'to 5' PILL consisting of brown fin* to medium grain
crushed limestone, gravel, and brick fragments.

5'to 12' FILL consisting of black asphaltic sand and
oily cinders and soft clay.

Pill discontinues 9 approx. 13'.

12' to 17' Gray silty clay.

17'to 23' Brown to gray fine grain SAND. Some silt.

SAND including

gravel including

Wet.

23 to 27.5' Brown to gray medium grain SAND. Trace of small gravel.
Wet.

27.5' to 27 3/4' Gray silty clay. Moist.

27 3/4' to 29' Gray fine grain SAND.

Brown fin* grain SAND. Wet.

Gray fine to medium grain SAND. Trace of coars* grain
gravel. Wet.

sand and small

4" gray silty clay layer on top of gray fine grain SAND. Wet.

E.O.B. 9 29'



Project Name Dead Creek
Project No. IL 3140
Date Prepared 2-4-87
Prepared by Tin Maley

Depth ( f t ) Description

FILL

WASTE

BLACK
FINE SAND

Boring/Well No.
Location Sit*
Owner

:-9/EE-16

IEPA
Top of Inner Casing Elev. 408.65
Drilling Firm Fox drilling____
Driller Jerry Hammon
Start ( Completion Dates 2/4/87,2/4/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D. ~
hollow stem augers, Rotary

WELL DATA

8 in.Hole Diam. ________
Boring Depth 33 ft.
Casing and Screen Diam. 2 in.
Screen Interval 28 - 33 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.74 ft.______________
Well Type monitoring_____________
Well Construction:

Filter Pack 33 - 21 ft. Natural
Seal 21 - 19 ft.___________
Grout 19 ft. to surface
Lock No. 2834

TEST DATA

98.56 Date 5-11-87
No X

Static Water Elev. 397.27 Date 3-26-87
Static Water Elev. _
Slug Test Ves____ _
Test Date ____________________
Hydraulic Conductivity _________
Other pH • 7.2___________
Cond. m 3000 umhos Temp. " 58° T
Dark, cloudy, strong odor______

WATER QUALITY

Samples Taken
No. of Samples _____
Types of Samples greundwater

No

Date Sampled
Samplers E I

3-23-86

Samples Analyzed for HSL compounds

Split Samples Yes X No
Recipient Sverdrup, Inc. for Cerro
Copper_________________________

Comments Subsurface soil samples
from boring 6.5 - 22.5 feet and
23.5 - 30' feet analyzed for HSL
compounds.___________________



Sit* Dead Creek Site-I Boring/Well Ho. I-9/Well IEE-16

Sample Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

5-8-10

4-5-5

2-6-6

4-12-4

2-3-2

4-10-19

100/6

6-12-9

72-100/«

4-4-5

5-6-12

7-12-9

Pill materials on surface.

FILL consisting of black clayey SAND and slag gravel. Dry.

FILL - same as above.

FILL consisting of black-brown sandy CLAY including a mixture of slag
gravel, crushed limestone, and cinders. Dry.

FILL - same as above; mostly slag gravel and cinders.

WASTE consisting of black sandy oily stained sludge including a mixture
of wood, cardboard, slag, and small spherical beads. Wet.

WASTE - same as above. Wet.

WASTE - no recovery; very difficult drilling due to large obstruction.

WASTE - cuttings from large obstruction showed a hard rubber or graphite
material.

WASTE - no recovery; probably same fill materials. Fill appeared to dis-
continue §23'.

Black (stained) fine grain SAND. Wet (with oily sheen).

Same as above, heavy oily staining.

Same as above; with a trace of medium to coarse grain SAND.

E.O.B. - drill to 33'



Project Nan* Dead Creek
Project No. IL 3140
Date Prepared 2-4-87
Prepared by Tin Ma ley

Depth (ft) Description

1-10

IS-

20-

2S-

30-

FILL

BROWN SILTY SAND
BROWN SILTY CLAY

GRAY VERY
FINE SAND

BROWN FINE SAND

Boring/Well No. _
Location Site I
Owner

1-10

IEFA
Top of Inner Casing Elev. NA_____
Drilling rirm Fox drilling_______
Driller Jerry Hammon____________
Start t Completion Dates 2/4 t V4/B7
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
holloa stem augers

WELL DATA

B in.Hole Dian. __________
Boring Depth 30.0 ft.
Casing and Screen Dian.
Screen Interval __
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Sanples Taken
No. of Samples _
Types of Samples

Yes No

Date Sampled
Samplers ___
Samples Analyzed for

Split SampleslsoiDYes X No
Recipient Sverdrup, Inc. for Cerro
Copper_______________________

Comments Subsurface soil samples
from boring 15 - 30' analysed for
HSL compounds._______________

REMARKS
Ground elev. 408.68



Sit* Dead Creek Site-I Boring/Well Ho. 1-10

Saaple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

12-15-12

6-3-3

2-2-2

4-3-3

6-6-8

3-3-6

3-7-9

2-5-7

6-9-5

6-9-13

7-11-12

11-12-14

PILL material on surface.

PILL consisting of black-brown sandy CLAY including a mixture of wood,
slag gravel, crushed limestone, a yellow powdery substance, and brick
fragments. Dry.

PILL - same as above.

Fill discontinues 9 approx. 6.5'.

Prom 6.5' - brown very fine silty SAND. Dry. Trace of clay ? 7.5'.

Brown silty CLAY. Trace of fine grain sand. Slightly mottled with gray
stringers. Dry.

Gray very fine silty SAND. Hoist.

Same as above. Wet.

Same as above. Less silty, wet.

Brown fine grain SAND. Black staining 9 19-19.5'. Wet.

Same as above. Becomes gray fine grain SAND.

Same as above. Black staining 9 24.5-25'.

Same as above. Black staining.

Same as above.

E.O.B. 9 30'



Project Name Dead Creek
Project No. XL 3140
Date Prepared 2-5-«7
Prepared by Tin Ma ley

Depth ( f t ) Description

I -11

FILL

WASTE

GRAY 8ILTY CLAY

Boring/Well No.
Location Site
Owner

1-11

IEPA
Top of Inner Casing Elev. NA______
Drilling Fir» FOK drilling_______
Driller Jerry Hanmon____________
Start (, Completion Dates 2/5 t 2/5/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers, Rotary

NELL DATA

Hole Diam. 8 in.
Boring Depth 38.5 ft.
Casing and Screen Dian.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack _______
Seal ____________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No

BROWN AND DARK

GRAY FINE SAND

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples(soil)Yes__X_
Recipient Sverdrup, Inc.
Copper_______________

38.5 Comments Subsurface soil samples
from boring 6-20' t. 26 - 38.5'
analysed for HSL compounds.____

Ground elev.
REMARKS
405.88



Sit* Dead Creek Site-I Boring/Well Ho. 1-11

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

11-7-13

5-6-7

4-4-3

1-5-2

3-2-2

4-5-4

7-11-9

7-22-9

2-2-4

2-10-14

1-2-5

5-8-14

9-13-20

Crushed limestone parking lot surface.

PILL consisting of black-dark brown sandy CLAY with brick fragments,
crushed limestone, small gravel, and slag material.

Sane as above.

FILL consisting of gray-black silty CLAY. Trace of medium grain sand
gravel. Hoist.

and

FILL consisting of soft black-gray silty CLAY. Slightly mottled. Moist.

WASTE consisting of black soft sandy clay (sludge) with some debris
including a hard rubber material and coarse grain sand. Wet with an oily
sheen.

WASTE - same as above. More hard rubber material and black stained
debris.

WASTE - same as above. Trace of paper products, clay, and small gravel.
Wet with black oily sheen.

WASTE - same as above .

* Very difficult drilling 9 21'. Possible large metalic object encoun
tered. Destroyed fish-tail bit on end of plug. Re-locate boring -20'
east. Continue logging ? 21-22.5'.

Poor recovery - WASTE consisting of black oily material with a hard
rubber like debris. Wet.

WASTE discontinues 9 approx. 23'.

23.5-23 3/4 Thin soft gray silty clay layer. (-1" to 2" thick)
Then brown fine grain SAND. Some black staining. Wet.

Dark gray fine grain SAND. Trace of medium to coarse grain sand. Wet
with some black staining.

Same as above. Trace of small to medium gravel 9 29-30'.

Same as above.



Sit* Dead Creek Site-I

Sanple Depth Blow Count

33.5 - 35

37 - 38.5

4-7-13

8-17-16

San* as above.

San* as abov*.

E.O.B. P 38.5'

Boring/Well Ho. 1-11 (cont.)

Description



Project Nan* Dead Creek
Project No. IL 3140
Date Prepared 2-13-87
Prepared by Tin Ma ley

Depth (ft) Description

BROWN
SILTY
CLAY

BROWN
FINE-MED
SAND

Boring/Well No.
Location Site
Owner

I-12/EE-20

IEPA
Top of Inner Casing Elev. 411. 41___
Drilling Fir» Fox drilling_______
Driller Jerry Mammon_____________
Start t Completion Dates 2/13, 2/13/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.________
hollow stem augers, Rotary

WELL DATA

8 in.Hole Diam. ________
Boring Depth 28 ft.
Casing and Screen Diam. 2 in.
Screen Interval 23 - 28 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.41 ft._______________
Well Type monitoring______________
Well Construction:

Filter Pack 28 - 15 ft. Natural
Seal 15 - 13 ft.______________
Grout 13 ft. to surface
Lock No. 2834

TKST DATA

Static Water Elev. 397.49 Date 3-26-87
Static Water Elev. 398.91 Date 5-11-87
Slug Test Yes____
Test Date _____________
Hydraulic Conductivity __
Other

No

WATER QUALITY

Samples Taken Yes X
No. of Samples 1 round_______
Types of Samples groundwater

No

Date Sampled
Samplers E t c

3-23-87

Samples Analyzed for
volatile organics

HSL compounds,

Split Samples Yes X
Recipient Sverdrup, Inc.
Copper_________________

Comments Subsurface soil samples
from boring 3.5 - 12.5 feet analysed
for HSL compounds._______________

Background location



Sit* D*«d Cr**k Sit*-I Boring/Well Ho. I-12/W*11 IEE-20

Saapl* D*pth alow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

It. 5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

2-3-2

3-3-2

3-3-5

3-5-8

3-5-8

4-8-13

1-2-4

2-5-9

3-5-11

4-7-11

7-11-20

Dark brown sandy clay topsoil on surface.

Brown silty CLAY. Dry.

Sam* as abov*.

Brown fin* to medium grain SAND. Dry.

Sam* as abov*.

Sam* as abov*. Moist 9 12.5'.

Sam* as abov*. W*t.

San* as abov*.

San* as abov*.

Sam* as abov*.

Brown medium grain SAND. W*t . Trac* of coars* grain sand £ 24-25'.

San* as abov*. Trace of small gravel. w*t.

E.O.B. 9 28'



Dead Creek
IL 3140

Project Name
Project No. _________
Date Prepared 12-17-86
Prepared by Tin Ma ley

Depth (ft) Description

J-1

FILL

GRAY SILTY CLAY

BROWN AND GRAY
SANDY SILT

Boring/Well No. _
Location Site J
Owner

J-1

IEPA
Top of Inner Casing Elev. __
Drilling Firm Fox drilling'
Driller

NA

Jerry Mammon
Start t Completion Date«12/17,12/17/86
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers

WILL DATA

Hole Diam. 8 in.
Boring Depth 20.0 ft.
Casing and Screen Dian.
Screen Interval __
Screen Type _____
Stickup ________
Well Type
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Blev. __
Slug Test Yes_
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples
Types of Samples

Yes No

Date Sampled
Samplers
Samples Analyzed for

Split Samples(soil)Yes X
Recipient Sterling steel

No

Comments Subsurface soil sample
from boring 10 - 20' analyzed for
HSL compounds.________________

REMARKS
Ground elev. 411.76



Sit* Dead Creek Site-J Boring/Well Ho. J-l

Sanple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

4-4-8

2-5-6

2-2-4

3-3-4

3-4-6

2-4-5

3-5-6

2-2-3

Black foundry SAND on surface.

FILL consisting of black-dark brown-rust colored nedium grain SAND.
Trace of crushed limestone and brick fragments.

Foundry sand FILL to 4'. Then: Gray silty CLAY. Slightly mottled.
Trace of fine grain sand.

Sane as above.

Sane as above. Siltier 9 10'.

Light brown silty SAND. Becones sandy SILT at 12'.

Brown sandy SILT. Wet.

Sane as above.

Dark gray sandy SILT. Some fine grain sand. Wet.

E.O.B. 9 20'



Project Name Dead Creek
Project Ho. IL 3140
Date Prepared 12-17-86
Prepared by Tim Maley

Depth (ft) Description

J - 2

FILL

GRAY SILTY CLAY

GRAY SANDY SILT

GRAY MED - CRS SAND

Boring/Well No. _
Location Site J
Owner IEPA

J-2

Top of Inner Casing Elev. NA______
Drilling Firm Fox drilling________
Driller Jerry Bauson____________

t Completion Datesl2/17,12/17/86Start
Type of Rig Mobile B-61

Method of Drilling 3 3/4H I.D.
hollow sten augers

WELL DATA

8 in.Hole Diam. ____ ___
Boring Depth 25.0 ft7
Casing and Screen Di»».
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack _______
Seal ______________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No

Date Sampled
Samplers
Samples Analyzed for

Split Samples(soil)Ye» X
Recipient Sterling steel

No

Comments Subsurface soil samples
from boring 15 - 25' analysed for
HSL compounds.________________

REMARKS
Gasoline odor

Ground elev. 413.10



Sit* Dead Creek Site-J Boring/Well Ho. J-2

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

IS - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

5-5-27

5-6-7

2-2-3

2-3-4

2-3-3

3-4-4

2-2-2

1-1-2

1-1-9

4-9-14

Black foundry sand on surface.

FILL consisting of black-dark gray sandy CLAY. Some foundry sand and
crushed limestone fragments.

Same as above. Pill discontinues @ approx. 6'.

Gray silty CLAY. Slightly mottled. Trace of fine grain sand.

Same as above. Siltier and trace of small gravel 9 10'.

Gray fine grain sandy SILT. Wet 9 13'.

Same as above. Wet.

Same as above.

Same as above. Varved 9 19' .

Gray medium to coarse grain SAND. Trace of small gravel. Wet.
Gasoline odor.

Same as above. Wet.

E.O.B. 9 25'



Dead Creek
IL 3140

Project Nan*
Project Ho.
Date Prepared 12-17-S6
Prepared by Tin Ma ley

Depth (ft) Description

J -3

FILL

20H

25-

BROWN AND GRAY

MEDIUM SAND

Boring/Well No. _
Location Site J
Owner IEPA

J-3

NATop of Inner Casing Elev. _________
Drilling Firm fox drilling ~
Driller Jerry Hamnion____________
Start t Completion Datesl2/17,12/17/86
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers

WELL DATA

8 in.Hole Dim. _________
Boring Depth 25.0 ft.
Casing and Screen Diam.
Screen Interval __
Screen Type _____
Stickup ________
Well Type _______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Sanples
Types of Sanples

Yes No

Date Sampled
Samplers ̂ ^^
Samples Analyzed for

Split Sanples(soil)Yes X No
Recipient Sverdrup, Inc. for Cerro
Copper_______________________

Comments Subsurface soil sampled
from boring 0-10' analysed for
HSL compounds . _______________

REMARKS
Ground elev. 412.89



Sit* Dead Creek Site-J Boring/Wall Ho. J-3

Saaple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

23.5 - 25

4-5-8

6-9-14

2-2-3

3-3-3

2-2-1

1-2-3

1-2-8

2-5-7

4-7-10

Foundry sand on surface.

FILL consisting of black— dark brown sandy CLAY. Trace
sand (foundry) and brick fragments.

Sane as above. Auger refusal at 5'. Large obstruction
Moved boring 6' north. Continue sampling.

FILL consisting of black-dark brown sandy CLAY. Trace
foundry sand and slag material. Loose and dry ? 10'.

Sale as above.

Saae as above. Moist.

Sane as above. Wet.

Same as above. Fill discontinues £ approx. 18'.

Brown-gray •ediua grain SAND. Wet.

Same as above. Increased coarse grain sand.

E.O.B. 9 25'

of Bediua grain

encountered.

of medium grain



Dead Creek
IL 3140

Project Nan*
Project Ho. ___________
Date Prepared 12-16-86
Prepared by Ti» Haley

Depth (ft) Description

K-1

V 10

FILL

GRAY AND BROWN
MEDIUM SAND

Boring/Well Mo. _
Location Site K
Owner

K-1

IEPA
Top of Inner Casing Elev. __
Drilling Firm Fox drilling
Driller

NA

Jerry Mammon
Start t Completion Datesl2/16,12/16/86
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D. ~
hollow stem augers

WELL DATA

8 in.Hole Dia». _________
Boring Depth 20.0 ft.
Casing and Screen Diam.
Screen Interval __
Screen Type _____
Stickup ________
Well Type _______
Well Construction:

Filter Pack __
Seal _________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Ves_
Test Date

Date
Date

No

Hydraulic Conductivity
Other

HATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No

Date Sampled
Samplers __
Samples Analyzed for

Split Samples
Recipient ____

Yes No X

Comments Subsurface soil samples
from boring 0-10' analyzed for
HSL compounds._________________

REMARKS
Ground elev. 405.86



Sit* Dead Creek Site-K Boring/Well Ho. K-l

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

14-11-11

2-2-1

1-2-1

2-3-6

3-6-9

3-5-7

3-3-4

2-3-4

PILL consisting of dark brown silty CLAY. With crushed limestone
brick fragments. Trace of medium grain sand and snail gravel.

Sane as above. Moist.

Sane as above.

Sane as above. Slightly stained. FILL discontinues 0 approx. 10

Gray-brown medium grain SAND. Wet. Some black staining ? 11'.
clay layer at 12' (-3.5") .

Gray-brown medium grain SAND. Wet.

Gray-brown medium to coarse grain SARD. Trace of small gravel.

Same as above.

E.O.B. 9 20'

and

.5' .

Thin

Wet.



Dead Creek
IL 3140

Project Name
Project Mo. ____________
Date Prepared 1/12/87 ~~
Prepared by Kevin Phillips

Depth (ft) Description

K-2

15-

20-

FILL

GRAY VERY
FINE SAND

Boring/Well No.
Location Site
Owner IEPA

K-2

Top of Inner Casing Elev. NA______
Drilling Firm Fox drilling________
Driller Jerry Hammon____________
Start t Completion Dates 1/12, 1/12/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.p.
hollow stem augers

WELL DATA

6 in.Hole Diam. __________
Boring Depth 20.0 ft.
Casing and Screen Diam.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type __________
Well Construction:

Filter Pack ______
Seal _____________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No X

Date Sampled
Samplers
Samples Analyzed for

Split Samples
Recipient ___

Yes No X

Comments Subsurface soil samples
from boring 0-10' analyzed for
HSL compounds._______________

REMARKS
Ground elev. 405.45



Sit* Dead Creek Sit«-K Boring/Well Ho. K-2

Saaple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

10-11-25

3-4-5

1-2-2

2-2-1

3-3-4

1-6-8

2-4-4

10-11-14

FILL consisting of brown-gray-black sandy CLAY with crushed 'limestone,
gravel, and brick fragments. Hoist.

Sam* as above.

San* as above. Silty and soft.

Same as above. Trace of medium grain sand and snail gravel. Very moist.

Same as above. Trace of wood chips. Wet. Pill discontinues 9 approx.
13' .

Firm dark gray-gray very fine grain SAND. Well rounded and well sorted.
Black streaking 9 13 3/4' (-2"). Wet.

Sane as above. Natural black staining.

Same as above. Cleaner. Wet.

E.O.B. 0 20'



Dead Creek
IL 3140

Project Name
Project Mo. __ ___
Date Prepared 1-22-87
Prepared by Tim Ma ley

Depth (ft) Description

K-3

FILL

GRAY SANDY CLAY

BROWN AND OR AY
FINE SAND

Boring/Well No. _
Location Site K
Owner IEPA

K-3

Top of Inner Casing Elev. NX
Drilling Firm Fox drilling_______
Driller Jerry Hammon__________
Start & Completion Dates 1/22, 1/22/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4' I.D.
hollow stem augers

WELL DATA

Hole Dian. 8 in.
Boring Depth 20.0 ft.
Casing and Screen Di«».
Screen Interval __
Screen Type _____
Stickup ________
Well Type _______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
other

MATCH QUALITY

Samples Taken
No. of Sasiples _
Types of Samples

Yes No X

Date Sampled
Samplers
Samples Analyzed for

Split Samples
Recipient ___

Yes No X

Comments Subsurface soil samples
from boring 10 - 20' analyzed for
HSL compounds.________________

REMARKS
Ground elev. 40S.26



Sit* Dead Creek Site-K Boeing/Wall Ho. K-3

Sample Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

IS.5 - 20

6-7-12

6-7-9

1-1-1

1-2-1

1-2-2

4-10-5

2-3-6

1-3-4

FILL consisting of brown-black silty CLAY. Some small gravel and crushed
limestone fragments.

FILL consisting of black sandy CLAY with small gravel, slag material,
asphalt, and cinders.

FILL consisting of black clayey SAND. Trace of small gravel. Wet.

Same as above.

No recovery.

FILL consisting of soft black silty CLAY. Trace of fine to medium grain
sand, small gravel, and limestone fragments. Wet.

Fill discontinues 9 approx. 16.5'.

Gray sandy CLAY. Very moist.

Brown-gray fine grain SAND. Wet.

E.O.B. 0 20'



Dead Creek
IL 3140

Project Name
Project Mo. ____________
Date Prepared 12-11-66
Prepared by Kevin Phillips

D«pth (ft) Description

L- 1

FILL

BROWN

CLAYEY SILT

BROWN AND GRAY
SI LTV CLAY

GRAY FINE SAND

Boring/Well No.
Location Sit*
Owner IEPA

L-l

MATop of Inner Casing Elev. _________
Drilling Firm Fox drilling ~
Driller Jerry Hammon____________
Start I Completion Datesl2/ll,12/11/86
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers

NELL DATA

Hole Diam. 8 in.
Boring Depth 20.0 ft.
Casing and Screen Diam.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack ______
Seal ____________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples
Types of Samples

Yes No

Date Sampled
Samplers
Samples Analyzed for

Split Samples
Recipient __

Yes No X

Comments Subsurface soil samples
from boring 5 - 1 0 ' analysed for
HSL compounds._______________

REMARKS
Ground elev. 408.31



Sit* Dead creek Site-L Boring/Well Ho. L-l

Sample Depth Blow Count Description

1-2.5

3.5 - 5

6 - 7.5

6.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

4-6-7

4-4-3

3-3-6

2-2-2

2-1-1

1-1-1

WOR

5-5-7

0-2 PILL consisting of black sandy clay with asphalt, cinders, and
gravel .

Pill discontinues ? approx. 2'.

2-2.5 Brown silty CLAY. Some snail gravel. Moist.

Brown clayey SILT. Little fine grain sand. Moist.

Sane as above.

Sane as above. Very moist.

Soft gray clayey SILT. Little fine grain sand. Wet.

Soft brownish-gray very silty CLAY. Trace of fine grain sand.
Occasional thin seams of gray clayey silt. Moist.

Loose gray fine grain SAND. Wet.

Same as above. Wet.

E.O.B. 9 20'



Dead Creek
IL 3140

Project Nan*
Project No. _______________
Date Prepared 12-12-86_____
Prepared by Kevin Phillips

Depth (ft) Description

L-2

0—kYYYYYYYYYYYYYYYYYYI\mmmmmm
FILL

QRAY AND BLACK
SANDY SILT

BLACK FINE SAND

Boring/Well No. _
Location Site L
Owner IE PA

L-2

Top of Inner Casing Elev. NA__________
Drilling Pirn Fox drilling_______________
Driller Jerry Hammon______________
Start I Completion Datesl2/12,12/12/86
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" lTp7
hollow stem augers

WKLL DATA

Hole Diaa. 8 in.
Boring Depth 20.0 ft.
Casing and Screen Diam.
Screen Interval __
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

TKST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No

Date Sampled
Samplers
Samples Analyzed for

Split Samples
Recipient ___

Yes No X

Comments Subsurface soil samples
from boring 5 - 15' analysed for
HSL compounds ._________________

REMARKS
Strong organic odor

Ground elev. 407.32



Sit* Dead Creek Site-L Boring/Well Ho. L-2

Sanple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

S.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

4-12-60

8-5-7

2-4-8

2-2-3

6-7-14

4-8-9

2-2-3

2-3-6

0-1 Fill on surface - black cinders.

FILL consisting of black silty CLAY. Trace of snail gravel and concrete
fragnents. Hoist.

FILL consisting of hard dark gray silty CLAY. Trace of snail gravel,
brick fragnents, and wood chips.

FILL consisting of black-gray silty CLAY. Trace of small gravel and wood
chips. Very noist. Stained black.

Fill discontinues 98'.

Soft gray very sandy SILT. Sone fine grain sand. Very noist. Black
staining throughout.

Sane as above.

Loose black sandy SILT. Sone fine grain sand. Very noist.

Loose black fine grain SAND. Wet.

Sane as above. Trace of silt. Wet.

E.O.B. 9 20'.



Dead Creek
IL 3140

Project Name
Project M o . _ _ _
Date Prepared 12-12-16
Prepared by Kevin Phillips

Depth (ft) Description

L-3

FILL

GRAY AND BLACK SILT

BLACK FINE SAND

Boring/Well Ho. L-3_____________
Location Site L________________
Owner IEPA____________________
Top of Inner Casing El»v. MA______
Drilling Firm Fox drilling ~
Driller Jerry Hammon____________
Start t Completion Dat»sl2/12,12/12/86
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow st»» auger*

NELL DATA

8 in.Hole Dia». __________
Boring Depth 20.0 ft.
Casing and Screen Diam.
Screen Interval ______
Screen Type __̂ ^̂ ^
Stickup ____________
Well Type ________._
Well Construction:

Filter Pack _______
Seal ____________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATKB QUALITY

Samples Taken
No. of Samples
Types of Samples

Yes No

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples
Recipient ___

Yes No X

Comments Subsurface soil samples
from boring 0 - 20' analyzed for
HSL compounds._______________

REMARKS
Strong organic odor

Ground elev. 407.90



Sit* Dead Creek Site-L Boring/Well Ho. L-3

Sanple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

6-7-9

5-5-6

2-2-3

3-4-6

3-3-5

3-3-5

2-5-10

1-2-4

0-1 Black cinders FILL

PILL consisting of stiff brown-gray silty CLAY. Traca of fin* grain
sand, snail gravel, and brick fragments. Moist.

FILL consisting of stiff gray silty CLAY. Littl* small gravel; trac* of
fin* grain sand, larg* gravel, brick fragments, and wood chips. Moist.

Fill apparently discontinues ? approx. 6'.

6-6.5 Loose dark gray SILT. Stained black.
6.5-7.5 Loos* brownish gray very sandy SILT. Some fine grain sand.
Moist.

Firn, gray clayey SILT. Sone brownish staining. Trace of fine grain
sand. Moist. Mottled.

Firn black clayey SILT. Sone clay. Little fine grain sand. Very moist.

Firn black-gray sandy SILT. Some fine grain sand. Little clay. Moist.

16-17 San* as above. W*t.
17-17.5 Black silty SAND. W*t.

Firm black fin* grain SAND. Well sorted. Wet.

E.O.B. * 20'



Project Nan* Dead Creek
Project Ho. IL 3140
Oat* Prepared 12-16-86
Prepared by Tim Maley

Depth ( f t ) Description

EE-G109

FILL

BROWN SILT

BROWN CLAY
GRAY FINE SAND

GRAY

20- QRAY FINE
SAND

25'

Boring/Well No. _
Location Site L
Owner IEPA

(IEPA well replaced)
L-4/EE-G109_______

Top of Inner Casing Elev. 409.71
Drilling Firm Fox drilling_______
Driller Jerry Hammon____________
Start t Completion Datesl2/16,12/16/86
Type of Rig Mobile B-61___________

Method of Drilling 3 3/4" I.D.
hollow stem augers

WELL DATA

8 in.Hole Diam. __________
Boring Depth 25.0 ft.
Casing and Screen Diam. 2 in.
Screen Interval 17.5 - 22.5 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.94 ft.________________
Well Type monitoring_____________
Well Construction:

Filter Pack 25 - 13 ft._________
Seal 13 - 10 ft.
Grout 10 ft. to surface
Lock No. 2634

TEST DATA

Static Water Elev. 397.42 Date 3-26-87
Static Water Elev. 398.45 Date 5-11-87
Slug Test Yes____ No X
Test Date _________________________
Hydraulic Conductivity ___________
Other pH » 5.0________________
Cond. • 4500 umhos Temp. » 58°
Cloudy, dark, strong odor

MATES QUALITY

Samples Taken Yes X
No. of Samples 1 round_____
Types of Samples groundwater

No

Date Sampled __
Samplers E t E

3-24-87

Samples Analyzed for
volatile organics

HSL compounds,

Split Samples
Recipient ___

Yes No X

Comments Subsurface soil samples
from boring 10' - 20' analyzed for
HSL compounds.__________________

REMARKS



Sit* Dead Creek Site-L Boring/Well Ho. L-4/W«ll t EE-G109
(IEPA Replacement Well)

Sanple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

5-6-7

3-3-4

3-4-4

3-4-6

4-7-8

6-11-13

8-14-34

8-13-15

9-12-17

7-14-18

0-2' FILL consisting of black asphalt and clay.

from 2' Brown sandy SILT. Hoist.

Brown sandy SILT. Trace of medium grain sand.

6.5-7 Brown silty CLAY. Trace of fine grain sand.
7-7.5 Gray fine grain SAND. Trace of silt and clay.

Brown-gray (mottled) clayey SILT. Trace of fine grain sand. Moist.

Gray sandy SILT. Wet.

Same as above. Trace of fine grain sand.

Stiff gray sandy SILT. Thin laminated black-gray layering.

Gray fine grain SAND. Wet.

Same as above.

Dark gray fine to coarse grain SAND. Some black staining. Wet.

E.O.B. 9 25'



Project Name Dead Creek
Project No. IL 3140
Date Prepared 12-15-86
Prepared by Kevin Phillips

Depth (ft) Description

N-1

FILL

GRAY SANDY SILT

1O—

15-

20-

QRAY FINE SAND

Boring/Well No. _
Location Sit* N
Owner

N-1

IEPA
Top of Inner Casing Elev. NA______
Drilling rim fox drilling________
Driller Jerry Hamilton____________
Start l Completion Datesl2/15,12/15/86
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers

WELL DATA

Hole Dial*. 8 in.
Boring Depth 20.0 ft.
Casing and Screen Di»».
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

filter Pack _______
Seal _________•
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATCH QUALITY

Samples Taken
No. of Samples _
Types of Staples

Yes No

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples
Recipient __

Yes No X

Comments Subsurface soil samples
from boring 0-10' analysed for
HSL compounds._______________

REMARKS



Sit* Dead Creek Site-N Boring/wall Ho. N-l

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

4-6-10

3-9-9

2-4-3

2-4-7

1-2-5

1-3-3

2-5-7

2-3-7

0-2.5 FILL consisting of crushed li»«ston«, gr«v«l, and fine to coarse
grain sand. Wet.

Pill discontinues 03'.

3.5-4 Stiff gray very sandy SILT. Some fine grain sand. Wet.
4-5 Brown silty fine grain SAND. Wet.

6-7 Loose gray very sandy SILT. Some fine grain sand. Black and
reddish staining throughout. Wet.
7-7.5 Loose brownish gray fine to medium grain SAND. Some reddish
staining. Wet.

Loose gray sandy SILT. Some fine grain sand. Trace of organic material
(wood, etc.). Stained black. Wet.

Loose brown very silty fine grain SAND. Some silt. Black stained layer
at 12' (-1")

Same as above.

Firm gray silty fine grain SAND. Trace of small to medium gravel. Wet.

Firm gray fine grain SAND. Wet.

E.O.B. 8 20'



Project Name Dead Creek
Project Ho. IL 3140
Oat* Prepared 12-15-86
Prepared by Kevin Phillips

Depth (ft) Description

N-2

FILL

DARK GRAY SANDY SILT

20-

25-

30-

35-

4O-

QRAY

FINE - MED SAND

Boring/Well Ho. _
Location Sit* H
Owner IEPA

N-2

NATop of Inner Casing El«v. _________
Drilling Pirn Fox drilling "
Driller Jerry Mammon____________
Start l Completion Datesl2/l5,12/15/86
Type of Rig Mobile B-61___________

Method of Drilling 3 3/4" I.D. hollow
stem augers and rotary___________

WELL DATA

Hole Diam. 8 in.
Boring Depth 40.0 ft.
Casing and Screen Diam.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack _______
Seal ____________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

MATCH QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples
Recipient ___

Yes Ho X

Comments Subsurface soil samples
from boring 5 - 15' analysed for
HSL compounds._______________

REMARKS



Sit* Dead Creek Site-N Boring/Well Ho. N-2

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

33.5 - 35

36 - 37.5

38.5 - 40

9-10-12

N

N

47-6-2

6-10-9

3-4-4

7-11-12

8-12-14

9-13-15

9-11-15

8-12-13

9-14-23

7-9-11

6-8-10

12-17-23

8-9-12

0-1 Crushed limestone fill

1-2 Crushed lime fill
2-2.5 PILL consisting of loose dark gray very sandy SILT. Some fine
grain sand. Trace of organic material (wood t roots).

No recovery - possible rubber tire

No recovery - possible concrete

FILL consisting of dark gray silty clay with concrete material and
gravel. Fill discontinues 9 approx. 10'.

Firm dark gray very sandy SILT. Son* very fine grain sand. Trace of
organic material (wood and roots). Black streaks. Wet.

Firm gray fine to medium grain SAND. Trace of small to medium gravel.
Wet. Sand is rounded to sub angular and fairly well to poorly sorted.

Gray fine to medium grain SAND. Trace of small gravel. Wet.

Dense brown fine to medium grain SAND. Well sorted. Wet.

Same as above.

Dense gray fine to medium SAND. Trace of coarse grain sand and small
gravel. Wet.

Dense gray fine to coarse grain SAND. Trace of small gravel. Wet.

Same as above.

Dense gray very fine grain SAND. Wet.

Same as above. Darker gray.

Very dense. Gray fine to coarse grain SAND. Wet.

Same as above.

E.O.B. 9 40'



Project Name Dead Creek
Project No. IL 3140
Date Prepared 2-16-87
Prepared by Tim Ma ley

Depth ( f t ) Description

BROWN
SILTY
CLAY

BROWN AND
GRAY FINE •
MED SAND

Boring/Well No. _
Loot ion Site O
Owner IEPA

O-l/EE-21

Top of Inner Casing Elev. 407.41
Drilling ririn Fox drilling_______
Driller Jerry Hammon____________
Start & Completion Dates 2/16, 2/16/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow ste» augers

WELL DATA

8 in.Hole Diam. ________
Boring Depth 30 ft.
Casing and Screen Diam. 2 in.
Screen Interval 23 - 28 ft.
Screen Type stainless steel 0.01"
Stickup 1.13 ft.

slot

Well Type monitoring
Well Construction:

Filter Pack 28 - 15 ft. Natural
Seal 15 - 13 ft._________
Grout 13 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 395.77 Date 3-26-87
Static Water Elev. 397.56 Date 5-11-87
Slug Test Yes X No____
Test Date 5-12-87__________
Hydraulic Conductivity 2.3 x KT^m/sec
Other _____pH 6.8

Cond. • 1800 umhos Temp. « 58°
Cloudy, yellowish

WATER QUALITY

Samples Taken Yes X
No. of Samples 1 round_____
Types of Samples groundwater

No

Date Sampled 3-24-87
Samplers E l E
Samples Analyzed for HSL compounds

Split Samples Yes X No_
Recipient Geraghty t Miller for

the Village of Sauget

Comments Subsurface soil samples
from boring 15 - 25 feet analysed
for HSL compounds._____________

REMARKS



Sit* Dead Creek Site-O Boring/Wall Ho. O-l/Well IEE-21

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

28.5 - 30

4-5-4

1-2-2

1-1-3

3-3-6

5-5-6

1-3-5

1-3-6

1-5-5

7-7-6

4-5-7

5-3-3

Grassy field on surface

Brown silty CLAY. Trace of very fine grain sand. Dry.

Same as above.

Sane as above.

Brown fine grain SAND. Trace of silt. Dry.

Same as above. Trace of medium grain sand. Moist.

Brown medium grain SAND. Trace of coarse grain sand. Wet. Thin gray
silty clay layer at 14' ( 2")

Gray fine grain SAND. Wet. Trace of thin gray silty clay layers at
16.5' ( 1")

Gray medium grain SAND. Trace of coarse grain sand and small to large
gravel. Wet.

Same as above.

Same as above.

Same as above.

E.O.B. ? 30'



Project Nan* Dead Creek
Project Mo. IL 3140
Date Prepared 1-17̂ 87
Prepared by Tim Maley

Depth ( f t ) Description

EE-22

FILL

BROWN SILT

BROWN FINE SAND

BROWN AND
GRAY CLAY

BROWN VERY FINE SAND
BROWN AND GRAY
CLAY

GRAY FINE SAND

Boring/Well Ho. _
Location Site O
Owner

0-2/EE-22

IEPA
Top of Inner Casing Elev.
Drilling Firm Fox drilling
Driller

416.26

Jerry Hammon
Start l Completion Dates 1/17, 1/17/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers, Rotary

WELL DATA

8 in.Hole Diam. ________
Boring Depth 35 ft.
Casing and Screen Diam. 2 in.
Screen Interval 28 - 33 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.54 ft.______________
Well Type monitoring_______________
Well Construction:

Filter Pack 33 - 24 ft. Natural
Seal 24 - 22 ft.
Grout 22 ft. to surface
Lock No. 2834

TEST DATA

No X

Static Water Elev. 394.98 Date 3-26-87
Static Water Elev. 396.57 Date 5-11-87
Slug Test Yes____
Test Date _____________
Hydraulic Conductivity __
Other __________pH • 69
Cond. 3600 umhos Temp. 56"
Strong odor, cloudy, dark brown

WATER QUALITY

Samples Taken Yes X
No. of Samples 1 round_____
Types of Samples groundwater

No

Date Sampled 3-24-87____________
Samplers E t E______________________
Samples Analyzed for HSL compounds

NoSplit Samples Yes X ___
Recipient Geraghty i Miller for the
Village of Sauget_________________

Comments Subsurface soil samples_____
from boring 20 - 30' analyzed for
HSL compounds.___________________

REMARKS



Sit* Dead Cr**k Sit»-0 Boring/Well Ho. O-2/W*ll «EE-22

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

1« - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

33.5 - 35

2-4-8

3-5-6

2-2-2

3-5-7

3-5-7

1-1-1

3-6-6

2-3-3

1-1-8

7-19-25

6-9-29

5-10-11

6-8-12

Well vegetated clay cap.

FILL consisting of brown silty CLAY. Trace of very fin* grain sand.

Sam* as abov*.

Soft black silty CLAY. Black spong*-lik* substance 9 7.5' ( .5')

Fill discontinues 9 approx. 8'.

Brown sandy SILT. Trac* of fin* grain sand. Dry.

Brown fin* grain SAND. Dry.

Soft brown-gray silty CLAY. Trac* of v*ry fin* grain sand. Moist.

Brown v*ry fin* grain SAND. Dry.

Brown-gray silty CLAY: mottled. Trac* of very fin* grain sand. Moist.

Gray fin* grain SAND. Wet.

Sam* as abov*.

Sam* as abov*.

Sam* as abov*.

Sam* as abov*: oily sheen 9 34'

E.O.B. 9 35'



Dead Creek
IL 3140

Project Nane
Project No.
Oat* Prepared 2-17-67
Prepared by Tin Maley

Depth (ft) Description

0-3

1O-

16-

20-

FIU

BROWN CLAY

BROWN VERY

FINE SAND

BROWN SILTY CLAY

BROWN VERY
FINE SAND

Boring/Well No. _
Location Site O
Owner

0-3

IEPA
Top of Inner Casing Elev. NA_______
Drilling Fir» fox drilling_______
Driller Jerry Hannon_____________
Start t Completion Dates 2/17, 2/17/87
Type of Rig Mobile B-61_________

Method of Drilling 3 3/4" I.D."
hollow sten augers

WILL DATA

Hole Diam. 8 in.
Boring Depth 20.0 ft.
Casing and Screen Dian.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack ______
Seal ____________
Grout
Lock No.

TKST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Sanples Taken
No. of Sanples _
Types of Sanples

Yes No

Date Sanpled
Samplers
Sanples Analyzed for

Split Sanples (soil )Yes__X_ No
Recipient Geraghty t Miller for the
Village of Sauget______________

Connents Subsurface soil sanples___
fron boring 10 - 20' analysed for
HSL compounds.__________________

REMARKS
Ground elev. 414.16



Sit* D*ad Cr**k Sit*-O Boring/Well Ho. 0-3

Saapl* Depth Blow Count Description

1 - 2

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

5-5-7

2-1-2

1-2-2

3-6-7

3-2-3

3-2-3

3-5-8

7-7-7

W*ll v*g*tat*d clay cap.

PILL consisting of d*ns* brown silty CLAY. Trac* of v*ry fin* grain
sand.

San* as abov*.

San* to 6.5'
6.5-8' Black spong*-lik* substanc*. Sludg*.
Fill discontinues ? approx. 8'.

Brown v*ry fin* grain SAND. Trac* of silt. Dry.

San* as abov*.

Brown silty CLAY. Trac* of very fin* grain sand. Slightly »ottl*d.
Moist.

Brown silty v*ry fin* grain SAND. Dry.

Brown v*ry fin* grain SAND. W*t 9 20'.

E.O.B. 9 20'



Project Name Dead Creek
Project No. IL 3140
Date Prepared 2-17-87
Prepared by Tin Ma ley

Depth (ft) Description

0-4

1O-

15-

20-

FILL

BLACK SANDY CLAY

DARK GRAY AND

BROWN FINE SAND

BROWN AND GRAY
SILTY CLAY

GRAY VERY FINE SAND

Boring/Well No. _
Location Site 0
Owner

O-4

IEPA
Top of Inner Casing Elev. K
Drilling Firm Fox drilling"
Driller Jerry Hamnon
Start t Completion Dates 2/17, 2/17/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow sten augers

WELL DATA

Hole Diam. 8 in.
Boring Depth 20.0 ft.
Casing and Screen Dial*.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack _______
Seal __________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Y»s
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No X

Date Sampled
Samplers
Samples Analyzed for

NoSplit Samples (soil) Yes X _____
Recipient Geraghty t Miller for the

Village of Sauget__________________

Comments Subsurface soil samples___
from boring 0 - 10'analyted tor
HSL compounds._____________________

REMARKS
Strong organic odor

Ground elev. 412.62



Sit* D*ad Cr**k Sit»-0 Boring/Well Ho. 0-4

SaBpl* Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

1-2-2

6-3-4

1-3-4

4-6-8

4-4-5

3-4-5

1-3-4

6-6-7

Wall v*g*tat*d clay cap.

FILL consisting of d*ns* brown silty CLAY. Trac* of fin* grain

Sam* as abov* to 4' .
4-5.5' Black clay-lik* sludg*.

Dark gr**nish-gray v*ry fin* grain SAND. Trac* of silt. Dry.

Dark brown v*ry fin* grain SAND. Trac* of clay and silt in thin

Light brown fin* to n*diun grain SAND. Dry.

Brown v*ry fin* grain SAND. Trac* of silt. Dry.

sand.

layers .

Brown-gray silty CLAY. Trac* of very fin* grain sand. Dry. Soft black
silty clay lay*r 9 17 1/4' (-2")

Gray v*ry fin* grain SAND. Trac* of silt and »»diu» grain sand.
20'.

E.O.B. C 20'

W*t 9



Project NIB* Dead Creek
Project No. IL 3140
Date Prepared 2-17-87
Prepared by Tin Ma ley

Depth (ft) Description

0-5

mmmmmm
FILL

BROWN FINE SAND

BROWN AND GRAY
SILTY CLAY

GRAY VERY
FINE SAND

Boring/Well No. _
Location site O
Owner IEPA

0-5

Top of Inner Casing Elev. NA______
Drilling Firm Fox drilling_________
Driller Jerry Hammon________________
Start & Completion Dates 2/17, 2/17/87
Type of Rig Mobile B-61___________

Method of Drilling 3 3/4" I.D._
hollow stem augers

WILL DATA

8 in.Hole Diam. _________
Boring Depth 20.0 ft.
Casing and Screen Dian.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack _______
Seal _____________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No

Date Sampled
Samplers
Samples Analyied for

Split Samples(soil)Yes_____ No
Recipient Geraghty t Miller for the

Village of Sauget___________________

Comments Subsurface soil samples
from boring 8.5 - 20' analyzed for
HSL compounds.___________________

REMARKS
Strong organic odor

Ground elev. 413.12



Sit* Dead Creek Site-O Boring/Well Ho. 0-5

Staple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

1-2-2

1-1-1

4-4-4

2-5-7

3-4-3

2-3-4

2-2-2

3-6-8

Hall Vegetated clay cap.

FILL consisting of soft brown silty CLAY.

Same as above.
Fill discontinues 9 approx. 5.5'.

Brown very fine grain SAND. Some silt. Dry.

Brown fine grain SAND.

Sane as above.

Brown-gray silty CLAY. Some interbedding of silty very fine grain sand.
Dry.

Gray very fine grain SAND. Trace of silt. Moist 9 17'.

Sane as above. Wet.

E.O.B. S 20'



Project Name Dead Creek
Project No. IL 3140
Date Prepared 2-18-87
Prepared by Ti» Maley

Depth (ft) Description

EE-23

5-

10-

15-

20-

25—

30-

35-

8ROWN VERY
FINE SAND

GRAY CLAY

BROWN AND
GRAY FINE •
MED SAND

Boring/Well No. _
Location Sit* O
Owner IEPA

0-6/EE-23

Top of Inn«r Casing Elev. 410.67
Drilling Pirn Fox drilling_______
Driller Jerry Hammon_____________
Start t Completion Dates 2/18, 2/18/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers, Rotary

WELL DATA

8 in.Hole Diam. __________
Boring Depth 35.0 ft.
Casing and Screen Diam. 2 in.
Screen Interval 28.5 - 33.5 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.58 ft._______________
Well Type Monitoring_____________
Well Construction:

Filter Pack 33.5 - 21 ft. Natural
Seal _ 21 - 19 ft.
Grout
Lock No.

19 ft. to surface
2834

TEST DATA

Static Water Elev. 395.95 Date 3-26-87
Static Water Elev. 397.77 Date 5-11-87
Slug Test Yes____ No X
Test Date _______________________
Hydraulic Conductivity ____________
Other _____pH - 7.0________________
Cond. - 1300 umhos Temp. - 56° F
Cloudy, yellowish green, slight odor

WATER QUALITY

Samples Taken Yes X
No. of Samples 1 round______
Types of Samples groundwater

No

Date Sampled __
Samplers E fc E

3-24-87

Samples Analyzed for HSL compounds

Split Samples Yes X No
Recipient Geraghty t Miller for the
Village of Sauget_______________

Comments Subsurface soil samples_______________»mpl
from boring 15 - 25 feet analyzed
for HSL compounds._____________

REMARKS



Sit* Dead Creek Site-O Boring/Well Ho. O-6/Well »EE-23

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

33.5 - 35

1-2-1

1-2-1

2-3-2

1-2-2

1-1-2

1-1-3

2-6-10

2-6-10

8-3-14

4-7-10

4-8-16

4-6-9

5-7-11

Brown very fine grain SAND. Trace of silt. Dry.

Sum* as above.

Sa>e as above. Increased amount of silt.

Same as above. Brown-gray silty CLAY layer 9 8.5-9'.

Soft gray silty CLAY. Trace of very fine grain sand. Moist.

Brown fine to medium grain SAND. Wet.

Brown very fine grain SAND. Trace of silt. Wet. Two thin gray silty
clay layers (-1*) 9 16 3/4'.

Brown fine to medium grain SAND. Wet.

Brown medium grain SAND. Trace of coarse grain sand and small gravel.
Wet.

Same as above.

Gray fine to medium grain SAND. Trace of small gravel. Wet.

Same as above.

Same as above.

E.O.B. $ 35'



Project Mam* Dead Creek
Project Wo. IL 3140
Date Prepared 2-19-87
Prepared by Tim Maley

Depth (ft) Description

EE-24

FILL

BROWN CLAY

BROWN V E R Y
FINE - MED
SAND

Boring/Well No.
Location Site O
Owner

0-7/EE-24

IEPA
Top of Inner Casing Elev. 411.00___
Drilling Firm Tax drilling________
Driller Jerry Hammon____________
Start l Completion Dates 2/19, 2/19/87
Type of Rig Mobile B-61___________

Method of Drilling 3 3/4" I.D.
hollow stem augers, Rotary

WELL DATA

Hole Dian. 8 in.
Boring Depth 33.0 ft.
Casing and Screen Dian. 2 in.
Screen Interval 28 - 33 ft.
Screen Type stainless steel 0.01" slot
Stickup 0.9B ft.__________________
Well Type Monitoring____________
Well Construction:

Filter Pack 33 - 24 ft.________
Seal 24 - 22.5 ft._____________
Grout 22.5 ft. to surface
Lock Ho. 2834

TEST DATA

Static Water Elev. 395.04 Date 3-26-87
Static Water Elev. 396.84 Date 5-11-87
Slug Test Yes X Ho____
Test Date 5-12-87_________
Hydraulic Conductivity 0.65 xlO^cm/sec
Other _____pH - 7.2_______________

Cond. - 4200 umhos Temp. - 58" T
Very cloudy, yellowish, slight odor

WATER QUALITY

Samples Taken yes X
Ho. of Samples 1 round_____
Types of Samples groundwater

Ho

Date Sampled _
Samplers E t

3-24-87
E

Samples Analyzed for HSL compounds

Split Samples yes X No___
Recipient Geraghty t Miller for the

Village of Sauget_____________

Comments

REMARKS



Sit* Dead Creek Site-0 Boring/Well Ho. O-7/Well tEE-24

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

23-22-22

6-9-11

4-4-4

6-7-7

0-2-8

6-7-9

7-8-10

3-2-3

3-4-13

11-15-25

6-3-5

NA

Wall vegetated clay cap.

FILL consisting of black silty CLAY. Some crushed limestone, gravel,
fine to coarse grain sand, and silt.

Fill discontinues 9 3'.

Brownish-gray fine grain SAND. Trace of silt. Dry.

Cray very fine grain SAND. Some silt. Dry.

Brown fine to medium grain SAND. Dry.

Brown-silty CLAY. Slightly mottled. Trace of fine grain sand. Moist.

Gray very fine grain SAND. Very moist.

Brown medium grain SAND. Trace of coarse grain sand and small to medium
gravel. Wet.

Same as above.

Brown very fine grain SAND. Trace of silt. Wet.

Brown medium grain SAND. Trace of clay 9 24'. Trace of coarse sand and
small gravel. Wet.

Same as above.

Gray medium grain SAND. Wet.

E.O.B. 9 33'



Project Name Dead Creek
Project No. IL 3140
Date Prepared 2-20-87
Prepared by Tim Ma ley

Depth (ft) Description

EE-25

S —

lo-

ts—

20-

2S-1

30-

35-

'•'• ffll FILL

BROWN
FINE -MED
SAND

Boring/Well No. _
Location Site 0
Owner

0-8/EE-25

IEPA
Top of Inner Casing Elev. 411.25
Drilling Fir» Fox drilling________
Driller Jerry Hammon___________
Start & Completion Dates 2/20, 2/20/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" l.o.
hollow stem augers, Rotary

HELL DATA

8 in.Hole Dia». _______
Boring D e p t h 3 5 ft.
Casing and Screen Diam. 2 in.
Screen Interval 28 - 33 ft.
Screen Type stainless steel 0.01'
Stickup 1.72 ft.

slot

Well Type monitoring
Well Construction:

Filter Pack 33 - 20 ft. Natural
Seal 20 - 18 ft.____________
Grout 18 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 395.73 Date 3-26-87
Static Water Elev. 397.39 Date 5-11-87
Slug Test yes X No____
Test Date 5-12-87
Hydraulic Conductivity 16 x
Other ______pH -7.0_____

10'3 cm/sec

Cond. - 1400 umhos Temp. - 56"
Cloudy, yellowish, slight odor

WATER QUALITY

Samples Taken Yes X
No. of Samples .1 round_________
Types of Samples groundwater

No

Date Sampled _
Samplers E I

3-24-87

Samples Analyzed for HSL compounds

Split Samples Yes X No
Recipient Geraghty t Miller for the
Village of Sauget_______________

Comments

REMARKS



Sit* Dead Creek Site-O Boring/Well Ho. O-8/Well IEE-25

Sample Depth Blow Count Description

23.5 - 25

28.5 - 30

33.5 - 35

11-16-15

9-17-17

5-8-13

Crushed limestone surface.

* Straight drill to 23.5
Approximate stratigraphy based on auger cuttings.

0.5'-1.0' Black silty CLAY. Fill.

1.0-20+' Brown fine grain SAND. Trace of silt. Water level .while
drilling ~19'.

Brown fine to medium grain SAND. Wet.

Brown-gray fine to medium SAND. Wet.

Brown medium grain SAND. Trace of coarse grain sand and small to medium
gravel.

E.O.B. S 35'



Project Name Dead Creek
Project No. IL 3140
Data Prepared 2-26-87_____
Prepared by Kevin Phillips

Depth (ft) Description

0-9

MYYYYYYYYYYYYYYY1mmmmmsm
5 —

1O-

20-

FILL

BROWN AND GRAY
FINE SAND

GRAY AND BROWN
SANDY CLAY

BROWN SANDY SILT

BROWN FINE SAND

Boring/Well No. _
Location Sit* O
Owner IEPA

0-9

Top of Inner Casing Elev. NA_______
Drilling Fir» Fox drilling_______
Driller Robby Craehy, Dan Sewall,

Kevin Phillips__________________
Start t Completion Dates 2/26, 2/26/87
Type of Rig HA_______________________

Method of Drilling Hand auger

WILL DATA

4 in.Hole Diam. ___________
Boring Depth 20.0 ft.
Casing and Screen Diam.
Screen Interval __
Screen Type _____
Stickup _______3_____3
Well Type _______
Well Construction:

Filter Pack __
Seal _________
Grout
Lock No.

TKST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples
Types of Samples

Yes No

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples Yes X No__
Recipient Geraghty t Miller for tfc
Village of Sauget___________________

Comments Subsurface soil samples
from boring 0 - 10' and 10 - 15'
analysed for HSL compounds.________

HE-ARKS
Ground elev. 411.07



Sit* Dead Creek Site-0 Boeing/well Ho. 0-9

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
auger

0-1 Red-brown silty CLAY (fill-cap material).

FILL consisting of red-brown mottled silty CLAY. Trace of fine grain
sand and roots. Hoist.

3.5-4' FILL consisting of grayish-brown silty CLAY. Trace of fine grain
SAND. Trace of black hardened material throughout.

Fill discontinues e 4'.

4-5' Brownish-gray very silty fine grain SAND. Some silt. Moist.

Loose grayish-brown very silty fine grain SAND. Thin reddish or black-
gray staining in horizontal layers.

Fir* grayish-brown very silty fine grain SAND. Similiar stain as seen in
sa»ple above. Very moist. Oily sheen.

Grayish-brown sandy silty CLAY. Some silt. Little fine grain sand.
Oily sheen in very moist layers.

Brown very sandy SILT. Some fine grain sand. 2" fine grain sand layer 9
14.5' stained red— orange. Black-gray stained layers throughout.

Brown very silty fine grain SAND. Wet.

Same as above. Oily sheen in water.

C.O.B. * 20'



Dead Creek
IL 3140

Project Name
Project No.
Date Prepared 2-26-87____
Prepared by Kevin Phillips

Depth (ft) Description

O- 10

IWllS M M
10-

14

FILL

GREENISH - GRAY
FINE SAND

GREENISH - GRAY
SILT

BROWN FINE - MED
SAND

Boring/Well No. _
Location Site O
Owner

0-10

IEPA
Top of Inner Casing Elev.
Drilling Firm Ton drilling

NA

Driller Kevin Phillips and Dan Sevall
Start It Completion Dates 2/26, 2/26/87
Type of Rig NA___________________

Method of Drilling Hand auger

NELL DATA

4 in.Hole Diam. ________
Boring Depth 14 ft.
Casing and Screen Diam.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack _______
Seal ____________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

MATKJt QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples Yes X No___
Recipient Geraghty t Miller for the
Village of Sauget______________

Comments Subsurface soil samples
from boring 5 - 10' and 10 - 15'
analyzed for HSL compounds.____

REMARKS
Strong organic oder

Ground elev. 408.68



Sit* Dead Creek Site-O Boring/Well Ho. O-10

Sample Depth Blow Count Description

0 - 1

1 - 3.5

3.5 - 5

5 - 7

7 - 8.5

8.5 - 10

10 - 14

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
auger

FILL consisting of red-brown sandy silty CLAY

FILL consisting of black cinder-like Material. Dry.

FILL consisting of black cinders. Dry.
•

FILL consisting of black to greenish-black sludge-like material and soft
silty clay. Wet.

Fill discontinues g 7'.

Greenish-gray fine grain SAND. Black staining throughout. Wet.

Greenish-gray very sandy SILT. Black staining. Very moist.

Light brown fine to medium grain SAND. Moist. No apparent staining.

E.O.B. 9 14'



Project Nan* Dead Creek
Project No. IL 3140
Data Prepared 2-11-87
Prepared by Tin Ha ley

Depth (ft) Description

P- 1

FILL

BROWN AND GRAY
SILTY CLAY

DARK GRAY SILT

BROWN FINE - MED

SAND

Boring/Well No.
Location Sit* P
Owner IEPA

P-l

Top of Inner Casing Elev. ^^
Drilling Firm Fox drilling
Driller

NA

Jerry Hammon
Start t Completion Dates 2/11,
Type of Rig Mobile B-61

2/11/87

Method of Drilling 3 3/4* I. p.
hollow stem augers

WELL DATA

8 in.Hole Dia». _________
Boring Depth 35.0 ft.
Casing and Screen Dian.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack _______
Seal _____________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

MATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No X

Date Sampled
Samplers
Samples Analyzed for

Split Samples
Recipient ___

Yes No

Comments Subsurface soil samples
from boring 0 - 10' and 25 - 35'
analyted for HSL compounds.____

REMARKS
Ground elev. 418.41



Sit* Dead Creek Site-P Boring/Wall Ho. P-l

Sample Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

28.5 - 30

33.5 - 35

4-3-3

4-3-3

5-7-25/3

6-12-10

6-17-3

3-6-7

2-4-6

3-5-8

6-10-12

6-13-12

2-5-7

3-5-10

Crushed limestone on surface.

PILL consisting of black sandy CLAY with crushed limestone, slag gravel,
coal, and cinders.

Same as above.

FILL consisting of various debris including paper and plastic products,
slag gravel, asphalt, and silty clay. Large obstruction encountered 9
7.5' .

FILL consisting of brown silty CLAY with various debris including paper
products, small gravel, and fine to coarse grain sand. Wet.

Sane as above.

FILL discontinues 9 13.5'

Dark brown-dark gray silty CLAY. Slightly mottled. Trace of very fine
grain sand. Dry.

Same as above to 17'.
4" layer of gray fine grain sand ? 17-17 1/3'. Dry. Then dark gray
SILT. Trace of very fine grain sand. Dry.

Dark gray very fine grain SAND. Trace of silt. 2" gray silty clay
layer £ 19'.
Then light gray fine to medium grain SAND. Dry.

Brown medium grain SAND. Trace of coarse grain sand and small gravel.
Dry.

Same as above.

Same as above.

Same as above. Wet.

E.O.B. £ 35'.



Project Name Dead Creek
Project Mo. IL 3140
Date Prepared 2-11-67
Prepared by Tin Malay_________

Depth (ft) Description

P-2

FIU

BROWN
FINE - MED
SAND

Boring/Well No. _
Location Site P
Owner IEPA

P-2

Top of Inner Casing Elev. NA
Drilling Firm Fox drilling
Driller Jerry Mammon
Start & Completion Dates 2/11, 2/11/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4'
hollow stem augers_____

X.D.

WELL DATA

8 in.Hole Dial). _________
Boring Depth 40.0 ft.
Casing and Screen Dian.
Screen Interval __
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ______'
Grout
Lock No.

TEST DATA

Static Hater Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No

Date Sampled
Samplers ___
Samples Analyzed for

Split Samples
Recipient ___

Yes No

Comments

REMARKS
Ground elev. 423.62



Sit* Dead Creek Site-P Boring/Well Ho. P-2

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

33.5 - 35

38.5 - 40

6-6-7

3-3-7

3-4-4

2-6-6

5-5-7

7-7-8

4-3-14

6-6-8

6 - 50/3

10-6-28

3-5-5

6-9-12

7-11-10

7-12-14

Crushed limestone on surface.

FILL consisting of black-brown sandy CLAY with various debris including
paper and plastic products, wood chips, slag, snail gravel, fine to
coarse grain sands, and brick fragments. Dry.

Sane as above.

Sane as above.

Sane as above.

Same as above.

Sane as above.

Sane as above. Hoist.

Sane as above.

Same as above. Spoon refusal.

Same as above. Poor recovery.

No recovery. Probably same as above.

PILL apparently discontinues ? 28'.

Dark gray fine to medium grain SAND. Moist.

Brown medium grain SAND. Wet.

Dense brown fine to medium SAND. Wet.

E.O.B. 0 40' .



Dead Creek
It. 3140

Project Name
Project No. __________
Date Prepared 2-11-87
Prepared by Tim Maley

Depth ( f t ) Description

P-3

FILL

20-

25-

30-

BROWN

FINE
SAND

Boring/Well No. _
Location Site P
Owner

P-3

IEPA
Top of Inner casing Elev. HA______
Drilling Firm Fox drilling_______
Driller Jerry Hamaen____________
Start 4 Completion Dates 2/11, 2/11/87
Type of Rig Mobile B -61______

Method of Drilling 3 3/4" I.D.
hollow stem augers

NELL DATA

Hole Dian. 8 in.
Boring Depth 30.0 ft.
Casing and Screen Diam.
Screen Interval __
Screen Type _____
Stickup ________
Well Type _______
Well Construction:

Filter Pack ___
Seal _________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No X

Date Sampled
Samplers
Samples Analyzed for

Split Samples
Recipient ___

Yes No

Comments

REMARKS
Ground elev. 419.36



Sit* Dead Creek Site-P Boring/Well Ho. P-3

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - IS

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

7-9-12

3-3-30/6

3-3-6

6-18-33

12-12-13

5-7-15

6-17-17

5-7-9

4-6-9

3-3-5

4-10-8

5-9-11

Black cinder fill on surface.

PILL consisting of black and brown sandy clay with various debris
Material including paper products, wood chips, cloth, tin, rubber, slag,
cinders, crushed limestone, an off-white crystalline substance, hay, and
fine to coarse grain sand. Dry.

FILL - same as above.

FILL - sane as above.

FILL - sane as above.

FILL - poor recovery. Strong moth ball (naphalene) odor.

No recovery.

FILL - same as above.

Fill discontinues 9 approx. 16.5'.

Gray silty very fine grain SAND. Dry.

Brown fine grain SAND. Dry.

Same as above.

Same as above. Moist.

Sane as above. Wet.

Sane as above. Wet.

E.O.B. 9 30'



Dead Creek
IL 3140

Project Name
Project No. _________
Date Prepared 2-12-87
Prepared by Tin Malay

Depth (ft) Description

P-4

FILL

BROWN
FINE - MED
SAND

Boring/Well No.
Location Sit* P~
Owner IEPA

P-4

Top of Inner Casing Elev. NA_______
Drilling Firm rex drilling___________
Driller Jerry Hammon_____________

I. Completion Dates 2/12, 2/12/87Start
Type of Rig Mobile B-61

Method of Drilling 3 3/4" I.D._
hollow stem augers

WELL DATA

8 in.Hole Diam. _
Boring Depth 35.1) ft'.~
Casing and Screen Diam.
Screen Interval __
Screen Type _____
Stickup ________
Well Type _______
Well Construction:

filter Pack __
Seal ________
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples
Types of Samples

Yes No

Date Sampled
Samplers
Samples Analyzed for

Split Samples
Recipient ___

Yes No

Comments Subsurface soil samples
from boring 0 - 10' and 25 - 35'
analyzed for HSL compounds.____

REMARKS
Slight organic odor.

Ground elev. 424.65



Sit* Dead Creek Site-P Baring/Well Ho. P-4

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

33.5 - 35

3-3-5

4-9-8

3-4-6

5-7-22

6-7-7

2-9-5

7-14-19

2-10-2

13-27-17

4-6-8

3-4-4

5-10-10

3-6-10

5-10-13

Pill material on surface.

FILL consisting of dark brown-black silty clay; son* crushed limestone,
small gravel, and fine to medium grain sand.

PILL - same as above with more debris material including paper products
and wood chips .

FILL - same as above.

FILL - same as above.

FILL - poor recovery.

No recovery.

FILL consisting of brown silty CLAY. Some medium-coarse grain sand and
small gravel. Trace of a pale yellow solid (hard and brittle) substance.
Dry.

FILL - same as above. Trace of paper products and wood chips.

PILL -, same as above with additional debris including asphalt, slag.
crushed limestone, wire, and gravel.

FILL - same as above.

Fill discontinues at approx. 26'.

Brown fine grain SAND. Trace of silt. Moist.

Same as above. Wet.

Brown fine to medium grain SAND. Wet.

Same as above. Trace of coarse grain sand. Wet.

E.O.B. 9 35'



Dead Creek
IL 3140

Project Name
Project No. __________
Date Prepared 2-12-87
Prepared by Tim M«ley

Depth (ft) Description

P-5

• .
mmm

1O-

15-

20.

FILL

•111!

•B
2S- v

30-

35-

BROWN
FINE -MED
SAND

Boring/Well No. _
Location Site P
Owner IEPA

P-5

Top of Inner Casing Elev. NA______
Drilling Firm Fox drilling________
Driller Jerry Hammon_____________

(. Completion Dates 2/12, 2/12/87Start
Type of Rig Mobile B-61

Method of Drilling 3 3/4" I.D.
hollow sten augers

NELL DATA

8 in.Hole Dia«t. ___________
Boring Depth 35.0 ft.
Casing and Screen Diam.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ____________
Well Construction:

Filter Pack ______
Seal ____________
Grout
Lock No.

TEST DATA

Static Water tlev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Samples _
Types of Samples

Yes No

Date Sampled
Samplers
Samples Analysed for

Split Samples
Recipient
Comments

Yes No

Subsurface soil samples
from boring 10 - 25' analysed for
HSL compounds.________________

REMARKS
Slight organic odor

Ground elev. 422.98



Sit* Dead Creek Site-P Boring/Well Ho. P-5

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

IS - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

33.5 - 35

Grass field area on surface.

4-5-7

4-3-4

1-2-1

1-1-2

2-2-2

1-1-2

1-1-1

1-1-4

1-2-3

2-4-7

2-4-6

2-4-5

6-7-8

7-11-13

FILL consisting of loos* brown-black silty clay with crushed limestone,
brick fragments, sand, and snail gravel. Dry.

FILL - sane as above with slag and cinder material.

FILL - sane as above.

FILL consisting of brown-red silty clay. Mottled. Some medium grain
sand and small gravel.

FILL consisting of brown silty CLAY.

FILL - same as above.

FILL consisting of brown silty CLAY. Trace of fine grain sand. Moist.

FILL - same as above. Trace of small gravel and asphalt.

FILL - same as above. Mottled.

Fill discontinues 9 approx. 23'.

Light brown fine to medium SAND. Dry.

Light brown fine to medium grain SAND. Trace of silt. Dry.

Brown fine grain SAND. Wet.

Same as above. Trace of coarse grain sand. Wet.

Same as above. Trace of coarse grain sand and small gravel. Wet.

E.O.B. 9 35'



Project Name Dead Creek
Project No. IL 3140__________
Date Prepared 1-19-87
Prepared by Tim Malay

Depth (ft) Description

EE-06

FILL

GRAY CLAY

GRAY SILT

GRAY
FINE -MED
SAND

Boring/Well Mo. _
Location Site Q
Owner

Q-l/EE-06

ICPA
Top of Inner Casing Elev. 423.51
Drilling rir» fox drilling_______
Driller Jerry Mammon___________________
Start t Completion Dates 1/19-1/19/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow item augers

NELL DATA

8 in.Hole Dia». ________
Boring Depth 35 ft.
Casing and Screen Dian. 2 in.
Screen Interval 28 - 33 ft.
Screen Type stainless steel 0.01" slot
Stickup 2.3 ft._________________
Well Type monitoring_____________
Well Construction:

Filter Pack 33 - 26 ft._________
Seal 26 - 24 ft.______________
Grout 5 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 395.53 Date 3-26-87
Static Water Elev. 394.42 Date 5-11-87
Slug Test Yes X No____
Test Date 5-11-87____________
Hydraulic Conductivity 2.2 x 10 cm/sec
Other _pH 7.0
Cond. 4400 amhos Temp. - 56° F
Yellowish, turbid

MATER QUALITY

Samples Taken Yes X
No. of Samples 1 round_____
Types of Samples groundwater

No

Date Sampled __
Samplers E & E

3-16-87

Samples Analyzed for HSL compounds

Split Samples
Recipient ___

Yes No X

Comments

REMARKS
Slight odor



Sit* Dead Creek Site-Q Boring/Well Ho. Q-l/Well tEE-06

Smupl.<t Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

a. s - 10

11 - 12.5

13.5 - IS

16 - 17.5

18/5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

33.5 - 35

9-20-22

8-15-12

5-9-3

3-6-2

1-3-13

4-3-2

3-5-7

2-4-4

5-5-9

1-2-2

3-7-11

5-6-6

3-8-11

1-3-6

Black cinder fill on surface

FILL consisting of black-gray silty clay with asphalt, cinders, sand, and
gravel. Dry.

FILL - sane as above.

FILL - sane as above. Some wood chips.

FILL - sane as above. With increased amount of debris including traces
of rope, paper products, wood chips, and black stained sand.

FILL - sane as above.

FILL - sane as above. Fill discontinues 9 approx. 14' then dark gray
silty CLAY. Hoist.

Gray silty CLAY. Hoist.

Gray sandy SILT. Trace of very fine grain sand. Dry.

Sane as above.

Dark gray very fine grain SARD. Some silt. Wet.

Light gray fine grain SAND. Trace of silt.

Gray SILT. Trace of very fine sand. Wet

Sane as above. Hore fine grain sand. Wet.

Sane as above.

E.O.B. 9 35'



Project Name Dead Creek
Project No. IL 3140
Date Prepared 1-20-87
Prepared by Tim Malay

Depth ( f t ) Description

EE-07

FILL

GRAY CLAY

GRAY SILT

GRAY
FINE -MED
SAND

35-

38

Boring/Well No. _
Location Site Q
Owner

Q-2/EE-07

IEPA
Top of Inner Casing Elev. 423.31
Drilling Firm Fox drilling_______
Driller Jerry Hamnon____________
Start t Co»pletion Dates 1/20-1/20/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augers, Rotary

WELL DATA

8 in.Hole Diam. ________
Boring Depth 38 ft.
Casing and Screen Dian. 2 in.
Screen Interval 32.5 - 37.5 ft.
Screen Type stainless steel 0.01"
Stickup 1.66 ft.

slot

Well Type monitoring
Well Construction:

Filter Pack 37.5 - 29 ft. Natural
Seal 29 - 27 ft.____________
Grout 6 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 395.48 Date 3-26-87
Static Water Elev. 394.72 Date 5-11-87
Slug Test Yes X No___
Test Date 5-12-87_________
Hydraulic ConduetivityO .95 x
Other

MATES QUALITY

Samples Taken
No. of Samples ____________
Types of Samples groundwater

Yes X
1 round

No

Date Sampled __
Samplers E fc~E

3-16-87

Samples Analyced for HSL compounds

Split Samples
Recipient ___

Comments

Yes No X

REMARKS



Sit* Dead Creek 3ite-Q Boring/Wall Ho. Q-2/Well IEE-07

Sanple Depth Blow Count Description

3.5 - 5

a. 5 - 10

13.5 - 15

18.5 - 20

23.5 - 25

28.5 - 30

33.5 - 35

36 - 37.5

HA

NA

33-10-8

5-8-13

3-4-3

5-10-13

6-6-13

-

Black sandy CLAY with gravel and cinders. Fill on surface.

FILL - spoon refusal (possible rubber tire)

No recovery.

FILL - poor recovery. Appears to be various debris including paper
products. Fill discontinues 9 approx. 17'.

Gray silty CLAY. Trace of very fine grain sand. Dry.

Gray silt. Trace of very fine grain sand. Hoist.

Gray fine grain SAND. Moist.

Gray fine to »ediu» grain SAND. Wet.

Same as above.

E.O.B. 9 38'



Project Name Dead Creek
Project Mo. IL 3140
Date Prepared 1-21-87
Prepared by Tin Maley

Description

FILL

GRAY CLAY

35-

40 \L

GRAY
FINE - MED
SAND

Boring/Well Ho. _
Location Site Q
Owner

Q-3/EE-08

IEPA
Top of Inner Casing Elev. 421.14
Drilling rir» Fox drilling_______
Driller Jerry Hammon_____________
Start t Completion Dates 1/21-1/21/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" iTFT
hollow stem augers

NELL DATA

8 in.Hole Diam. ________
Boring D e p t h 4 0 f t.
Casing and Screen Dian. 2 in.
Screen Interval 33 - 38 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.56 ft.___________________
Well Type monitoring_________________
Well Construction:

Filter Pack 38 - 30 ft.________
Seal 30 - 28 ft.
Grout 28-26 ft and 8 ft to surface
Lock No. 2834__________________

TEST DATA

Static Water Elev. 395.78 Date 3-26-87
Static Water Elev. 392.92 Date 5-11-87
Slug Test Yes X Mo____
Test Date 5-13-87_________
Hydraulic Conductivityl.06 x I
Other

WATCH QUALITY

Staples Taken Yes X
No. of Samples 1 round_______
Types of Samples groundwater

No

Date Sampled 3-16-87
Samplers E fc E_____
Samples Analyzed for HSL compounds

Split Samples
Recipient ___

Yes No X

Comments

REMARKS



Sit* Dead Creek Site-Q Boring/Wall Ho. Q-3/Well tEE-08

Sample Depth Blow Count Description

3.5 - 5

8.5 - 10

13.5 - 15

18.5 - 20

23.5 - 25

28.5 - 30

33.5 - 35

38.5 - 40

1-1-2

1-0-1

1-0-0

2-3-4

2-3-7

2-2-4

3-6-13

8-20-30

Brown-black-gray silty clay FILL on surface.

FILL consisting of black SILT. Trace of fine grain sand and black
cinders. Thinnly laminated and crumbly.

Same as above. Hoist at 9 ' .

Same as above. Wet. Fill apparently discontinues 9 approx. 17'.

Dark gray silty CLAY. Dry.

Same as above. Some mottleness. Moist at 25'.

Same as above.

Gray fine to medium grain SAND. Wet.

Same as above.

E.O.B. 9 40'



Project Name Dead Creek
Project No. IL 3140
Date Prepared 1-21-87
Prepared by Ti» Ma ley

Depth (ft) Description

FILL

GRAY
F I N E - M E O
SAND

Boring/Well No. _
Location Sit* Q
Owner IEPA

Q-4/EE-09

Top of Inner Casing Elev. 415.40
Drilling Firm Fox drilling_______
Driller Jerry Hammon____________
Start t Completion Dates 1/21-1/21/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stem augeri

WELL DATA

8 in.Hole Diam. _________
Boring Depth 33 ft.
Casing and Screen Dia». 2 in.
Screen Interval 28 - 33 ft.
Screen Type stainless steel 0.01" slot
Stickup 2.02 ft.________________
Well Type monitoring____________
Well Construction:

Tilter Pack 33 - 19 ft. Natural
Seal 19 - 17 ft._______________
Grout 17 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 395.24 Date 3-26-87
Static Water Elev. 395.83 Date 5-11-87
Slug Test Yes X No___
Test Date 5-13-87_________
Hydraulic Conduct!vityfi .90 x 10"3cm/sec
Other PH 5.8
Cond. - 1700 umhos Temp. - 62* F

MATER QUALITY

Samples Taken Yes X
No. of Samples 1 round_____
Types of Samples groundwater

No

Date Sampled _
Samplers E «.

3-16-87
E

Samples Analysed for HSL compounds

Split Samples
Recipient ___

Yes No

Comments

REMARKS



Slt» Dead Creek Site-Q Boring/Well Ho. Q-4/We11 tEE-09

Sanple Depth Blow Count Description

3.5 - 5

8.S - 10

13.5 - 15

18.5 - 20

23.5 - 25

28.5 - 30

6-7-1

7-17-12

1-0-1

9-14-17

1-2-5

2-3-12

Brown-black silty CLAY FILL on surface. Trace of paper products and
sand.

No recovery - FILL

FILL consisting of brown-black SILTV CLAY with so*e slag gravel, brick
fragments, and broken glass.

FILL - sane as above. Mostly black cinders, slag gravel, sand, and silt.
Fill discontinues 9 approx. 16'.

Gray to dark gray fine to medium grain SAND. Moist.

Sasie as above. Wet.

Sane as above.

E.O.B. 9 33' .



Project Name Dead Creek
Project No. IL 3140
Date Prepared 1-22-87
Prepared by Tim Ma ley

Depth (ft) Description

FILL

GRAY
FINE - MED
SAND

Boring/Well No. _
Location Site Q
Owner

Q-5/EE-10

IEPA
Top of Inner Casing Elev. 419.40
Drilling Firm To*, drilling "~
Driller Jerry Hammon____________
Start t Completion Dates 1/22-1/22/87
Type of Rig Mobile B-61____________

Method of Drilling 3 3/4" I.D.
hollow stem augers

WELL DATA

8 in.Hole Diaxi. ________
Boring Depth 35 ft.
Casing and Screen Diaa. 2 in.
Screen Interval 27.5 - 32.5 ft.
Screen Type stainless steel 0.01" slot
Stickup 2.3 ft._________________
Well Type aonitoring_____________
Well Construction:

Filter Pack 32.5 - 25 ft.______
Seal 25 - 23 ft.________________
Grout 6 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 395.37 Date 3-26-87
Static Water Elev. 395.44 Date 5-11-87
Slug Test Yes____ No X
Test Date _______________________
Hydraulic Conductivity ____________
Other pH - 6.8_______________

eond. - 3800 uabos Tenp. - 60° f
turbid

WATKK QUALITY

Samples Taken
No. of Samples __________
Types of Samples groundwater

No

Date Sampled __
Samplers E t E

3-16-87

Samples Analyzed for HSL compounds

Split Samples
Recipient ___

Yes No

Comments Strong hydrocarbon odor

REMARKS



Sit* Dead Creek Site-Q Boring/Well Ho. Q-5/Vell IEE-10

Sample Depth Blow Count Description

3.5 - 5

8.5 - 10

13.5 - 15

IS. 5 - 20

23.5 - 25

28.5 - 30

33.5 - 35

3-37-7

2-4-2

HA

NA

NA

4-4-4

22-20-22

FILL materials on surface.

PILL consisting of black clayey sand with some black cinders, fly ash,
wood chips, and fine to coarse grain sand. Dry.

Sane as above.

No recovery. Possible rubber tire.

Ho recovery - fill apparently discontinues ? 22'.

No recovery.

Gray fine to medium grain SAND. Wet.

Same as above.

E.O.B. a 35'



Project Name Dead Creek
Project Mo. IL 3140
Date Prepared 2-6-87
Prepared by Tim Maley

Depth (ft) Description

EE-17

2O —

25-

30- xtm

35-

40-

FILL

BROWN SILT

BROWN
FINE SAND

BROWN
MEDIUM SAND

Boring/Well No. _
Location Site Q
Owner

Q-6/EE-17

IEPA
Top of Inner Casing Elev.
Drilling firm Fox drilling
Driller

423.06

Jerry Hammon
Start t Completion Dates 2/6/87,2/6/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D. ~
hollow stem augers and rotary

NELL DATA

Hole Diam. 8 in.
Boring Depth 43 ft.
Casing and Screen Diam. 2 in.
Screen Interval 38 - 43 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.06 ft.________________
Well Type monitoring_____________
Well Construction:

Filter Pack 43 - 34.5 ft.______
Seal _ 34.5 - 32.5 ft.
Grout 32.5 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 394.97 Date 3-26-87
Static Water Elev. 396.26 Date 5-11-87
Slug Test Yes____ No X
Test Date ______________________
Hydraulic Conductivity ____________
Other ____pH - 7.0_______________

Cond. » 1500 umhes Temp. 56» F

WATER QUALITY

Samples Taken
No. of Samples ______________
Types of Samples groundwater

No

Date Sampled __
Samplers E t E

3-16-87

Samples Analyzed for HSL compounds

Split Samples
Recipient ___

Yes No X

Comments

REMARKS
Background location



Sit* Dead Creek 3ite-0 Boring/Well Ho. Q-6/Well »EE-17

Saaple Dvpth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

18.5 - 20

23.5 - 25

28.5 - 30

33.5 - 35

38.5 - 40

5-6-6

3-3-5

12-20-22

13-20-40

6-9-5

4-4-5

4-4-7

9-18-20

10-15-19

11-14-20

12-14-16

Wall vegetated fill on surface.

FILL consists of brown silty CLAY. Trice of fine grain sand.

PILL consisting of dark brown silty CLAY and brown fine grain sand.
Layered. Dry.

PILL consisting of brown very fine grain SAND. Some silt. Dry.

FILL consisting of brown silty clay and fine grain sand. Trace of coarse
grain sand and brick fragments.

FILL consisting of brown mediun to coarse grain SAND. Trace of small to
large gravel and crushed linestone. Dry.
Pill discontinues 9 14'.

Brown SILT. Trace of very fine grain sand. Dry.

Light brown fine grain SAND. Dry.

Sane as above.

Light brown n«dium grain SAND. Trace of coarse grain sand and snail
gravel. Wet 9 30' .

Sane as above.

Sane as above.

E.O.B. 9 43'.



Project Nan* Dead Creek
Project Mo. IL 3140
Date Prepared 2-9-87
Prepared by Tin Haley

Depth (ft) Description

EE-18

10-

15-

20-

25-

30-

35-

40-

43.5

FILL

BROWN AND
GRAY SILT

BROWN AND
GRAY FINE - MED
SAND

Boring/Well No. _
Location Site Q
Owner IEPA

Q-7/EE-18

419.54Top of Inner Casing Elev. ___
Drilling firm Fox drilling
Driller Jerry Ham-en_____________
Start t Completion Dates 2/9/87,2/9/87
Type of Rig Mobile B-61_________

Method of Drilling 3 3/4" I.D. ~
hollow step augers. Rotary

WELL DATA

8 in.Hole Dian. _________
Boring Depth 43.5 ft.

2 in.Casing and Screen Diam. ____
Screen Interval 38 - 43 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.34 ft.______________
Well Type monitoring______________
Well Construction:

Filter Pack 43 - 27 ft. natural
Seal 2 7 - 2 5 ft.__________________
Grout 25 ft. to surface
Lock No. 2834

TEST DATA

Static Water Elev. 395.10 Date 3-26-87
Static Water Elev. 396.26 Date 5-11-87
Slug Test Yes____ No X
Test Date ______________________
Hydraulic Conductivity ___________
Other High oil content, strong odor

WATCH QUALITY

Samples Taken
No. of Samples ______________
Types of Samples groundwater

No

Date Sampled ___
Samplers E K E
Samples Analysed for HSL compounds

Split Samples
Recipient ___

Yes No X

Comments

REMARKS



Sit* Dead Creek Site-Q Boring/Wall Ho. Q-7/Well ltEE-18

Senple Depth Blow Count Description

18.5 - 20

23.5 - 25

28.5 - 30

33.5 - 35

38.5 - 40

10-17-24

4-4-5

3-5-8

4-6-10

3-5-10

Black cinder fill on surface.

Straight drill to 20'.

Stratigraphy sequence based on auger cuttings.

0-18' FILL consisting of black clayey SAND with some black cinders, slag
Material, plastic and paper products, and wood chips.

Dark brown - dark gray SILT. Trace of very fine grain sand. Moist.
Rust color and oil-like staining. Laninated.

Sane as above.

Brown fine to medium grain SAND. Wet.

Same as above.

Becomes gray. Same as above. Trace of coarse grain sand.

E.O.B. 0 43.5' .



Dead Creek
IL 3140

Project Name
Project Mo. __ __ _
Date Prepared 2-10-87
Prepared by Tim Ma ley

Depth (ft) Description

EE-19

m
1O-

15-

2O-

25-

30 —

FILL

BROWN AND
GRAY SILT

40-

43

GRAY
FINE
SAND

Boring/Well No. _
Location Site Q
Owner

Q-8/EE-19

IEPA
Top of Inner Casing Elev.
Drilling Fir» Fox drilling
Driller

423.22

Jerry Hammon
Start i Completion Dates 2/10,2/10/87
Type of Rig Mobile B-61___________

Method of Drilling 3 3/4" I.D.
hollow ste» augers, Rotary

WILL DATA

Hole Diam. 8 in.
Boring Depth 43 ft.
Casing and Screen Diam. 2 in.
Screen Interval 37.5 - 42.5 ft.
Screen Type stainless steel 0.01" slot
Stickup 2.1 ft._________________
Well Type monitoring____________
Well Construction:

Filter Pack 42.5 - 29 ft. Natural
Seal 29 - 27.5 ft.____________
Grout 27.5 ft. to surface
Lock No. 2834

TEST DATA

No X

Static Water Elev. 399.27 Date 3-26-87
Static Water Elev. 403.24 Date 5-11-87
Slug Test Yes___
Test Date ________________
Hydraulic Conductivity _____
Other Duplicate of DC-qw-07

WATEX QUALITY

Samples Taken
No. of Samples
Types of Samples groundwater

No

Date Sampled
Samplers E

3-16-87

Samples Analyzed for HSL compounds

Split Samples
Recipient ___

Yes No X

Comments

REMARKS



Slt» Dead Creek Site-Q Boring/ltall »o. Q-8/Well IEE-19

Sample Depth Blow Count Description

28.5 - 30

33.5 - 35

38.5 - 40

8-12-15

8-13-18

7-10-14

Spent coal coke in piles on surface.

Straight drill to 30'.

Stratigraphy sequence based on auger cuttings.

0-20 FILL consisting of black cinders, slag gravel, and fine to coarse
grain sand. Dry. Fill probably discontinues 9 approx. 20'.

20-28.5 Brown-gray SILT. Trace of clay.

Gray very fine grain SAND. Trace of silt.

Sane as above. Trace of coarse grain sand.

Sa*e as above.

E.O.B. 9 43'.



APPENDIX C

AIR SAMPLING FLOW VOLUME CALCULATIONS
AND CALIBRATION DATA



High Volume Sampler
Calibration Data



CALIBRATOR
ORIFICE

for
HIGH VOLUME AIR SAMPLER

CERTIFICATE
of

CALIBRATION

SERIAL NO.

/*UlL
fjff GENERAL METAL WORKS INC.
ar 8368 BRIDGETOWN ROAD/VILLAGE OF CLEVES, OHIO 45002/TEL. 513-941-2229



(7) and (8) are corrected to
(13) 760 mm ot Hg (29.92 in. of Hg)
(14) 25*C(77«F)

CALIBRATION WORK SHEET

(.. (2)

Run Elapsed
Point Time - At
No. Win.

(3) (4)
Meter

Initial inlet
Volume static

Vm Pressure - AP
M3 in. of Hg

(5) (6) (7)
Calibrator

Standard Orifice
Volume Static Flow Rate
VSTD Press. AH . QSTD

M3 in. of H20 M3/min.

(8) For application see

Flow Rate1 / / p \ /
euro y^H LLL. J /_

ft3/min. • ^> ^STD' \

ref. 1

536.58 \
TI /

i &<nn i 6.1 /.oiz 2.0 a 115 *> .\
, 4. nft
3 3.3%

( O.T
/ £.£

j.605 5-5 0.2** 1

0.1fS R5 0.^7
6> .6

/ 0 -5

d 2.S6?5 I 0. ft ft.^Mf //.5 Q 3% /2.*
,. ^.53ft
R

7

\ / . o O Q ^? Ct /T 1% ^ \̂ ^i.d^^- 1 1^ i j 1 * ̂ ^ 1 y / (^tj / 3 .7

—

(9) PI: ..

do) TI- !

1 RH:

%\- 1^ in of Hg

^ -F+4595H»«R

51 «

Hoot* Meter No : 1f?C><1?G>'i

Calibrator Orifice:

Serial No.: ^5'C

Calibration performed by:

1
Date of Calibration: \ill^ I

Date placed in service:
(To b« noted by uter)

/^

EQUATIONS

sro Vm

(3)

(P, -AP)

STD
(14)

(13) (10)

OSTD
At

(5)

(2)

M3 x 35.31 - Ft3

For additional information consult:
1. The Federal Register. Vol. 47, No. 234. pp. 54896-54921. December 6.1982

Notes: 1. EPA recommends calibrators should be recalibrated after one year of field use.
2. Copies of this calibration are not kept on file.

1/85



CALIBRATOR ORIFICE STATIC PRESSURE
AH • in. of H20 (6)

>

oo ro o> oo <£> (II O)

p _.
k> O

Pro
A O

r • • • • • • • • •* •••• •• ••• •••? • mm * • • •••• •• ••• •• • •••• •• ••••• • •••• •• •••« •• • •••• • • •••i • •••• •• •••& » •••• •• •••• * •••• •• •••
• • »== •• •••: { :::: :: «;
j j jjjj |{ ::|
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• • • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
• ! • •••••••••••••••!••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••*••••••••••••••••••••••••••••••••

;s

00

s ?
o
m
O

>

co
•o

en o

bo o

O
3



5.0 II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIH
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QSTD
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in.

They are NOT EQUIVALENT

For application see
ref. 1
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TRANSFER ORIFICE GRAPH
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Attachment A Page: 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name: 4 . rt^it. • Date;

Site Address: -d^ygd c<^.^~< - •S<r'S.

PS-1 Shelter No.; /£/£-/_____ Station Pressure:

GMW Model 40* OCU No.:

Magnehelic Manometer OCU Flow-
Gauge-Reading- Reading (in * - • Î O) Rate (tcfm) Temp. (°C)

Comments :

-7o •j.j./.i.fe-" _____ £v v
£o 3.J /J / _________

3.8/3-7

9 3 /?'. 9
XT

* ^stj

B-6



PUF AIR SAMPLER CALIBRATION - EE1
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Attachment A Page: 5 of 7

GMW MODEL PS-1 CALIBRATION FORM
• <

Name: ___ ^. s£.*>>'ft4^._________• __ Date:

Site Address: /L

PS-1 Shelter No.; /j/e. -^_____ Station Pressure:

GMW Model 40" OCU No.:___

Magnehelic Manometer OCU Flow-
Gauge -Reading Reading (in* Î O) — •••- Rate (tcfm) Temp. (°C)

JO 3&/3 h ________ 6>V "^

SO

Comments:

B-6



PUF AIR SAMPLER CALIBRATION - EE2
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Low Volume Sampler
Air Volume Calculations and

Calibration Data
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APPENDIX D

ANALYTICAL RESULTS



Explanation For Analytical Data Summary Tables

All ground water results in ug/1.
All soil/sediment organic results in ug/kg
All soil/ sediment inorganic results in mg/kg

For sample location headings, the following qualifiers are used

+ Denotes blank samples.
* Denotes duplicate samples.
^ Denotes that sample was not analyzed for the

compounds listed.

For chemical results, the foiling qualifiers are used

B Compound detected in blank samples.
J Estimated value . Result is less than the

specified detection limit, but greater than zero
E Estimated value. Concentration detected exceeds

the calibrated range.
C Result confirmed by GC/MS.
* Duplicate analysis not with in control limits.
R Spike sample recovery not with in control limits,



J r
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I

(round "tier Volitiles

SITf SITED TTTEG STTF D SITED SITED SITED SITED SITED SITED SITE H SITE H SITE H SITE H SITES SITE G

SAMPLE NUMBER
HELL mm
MTE SAMPLED

DC-6H-01
EE-04
3-14-87

DC-6H-02
EE-07
M6-87

BC-6K-05
EE-09
3-14-87

OC-6H-04
EE-10
3-14-87

DC-SM-Oi
EE-17
3-14-87

DC-6K-04
EE-03
3-16-87

tC-W-07
EE-19
3-16-87

DC-6N-08 1
EE-19
3-16-87

DC-6K-09
EE-18
3-14-87

DC-GIHO
EE-01
3-17-87

DC-6N-11
EE-52
3-17-87

DC-6H-I2
EE-03
3-17-87

DC-SIMS
EE-04
3-17-8?

DC-W-14
EE-6101
3-17-87

K-GIH5
EE-GI0;
M7-B7

1 CbloroiethMe

" J Vinvl Chloride . . . . . .
4 Chloroethjne
5 Nethyltne Chloride 23 J 61 J 2200 BJ 140 J 16 J 68 6 * 1 BJ
i Acetone 15 " 7 BJ 10 B 141 lit " I3B 400 B 210 8 7100 B 170 BJ 910 BJ 8J 9 BJ
7 Cirbon Bisulfide
8 1.1-DicMoroethene
9 1,1-DicMoroethjne

10 trini-1.2-Dichloroetbene 1 J 4 J
11 Chlorofon 1 J 3000 2 J 9
12 1-2-BicbloroetbMl 3000
13 2-Butinone (NEK)
14 1,1,1-TruhloroetbMe
1$ Cirbon Tetrjchloriie
14 Vinyl Acetate
17 Broudichlorotethine l J
It 1,7-Dicbloroeropwe
19 trjnt-l,3-Bichloroprot*«e
20 Tricblorottbene 2 J
21 BibrowxhloroMtbine
22 1,1,2-Tricbloroethane
23 Benzene 9 24 1 J 14 1 J 1 J 2000 2000 2000 J 1900 4300 2 J 1 J

. 24 cii-I,3-BicbI6ropropene '" "" " - . . - . . . .—._. . ..._
|j ..-I 25 2-Cbloroethrl Vinyl Ether

{ , , ' 26 Bronfor*
J . 4 J 27 4-Methyl-2-pentinone 250 290 2700 J 140 J 3600

|V J 28 2-Hexno«e 5 J 3»0 J
i L, 29 Tetrichloroethene
' . . ' • • —— 10 l,I.7,7-Tetrjchloroeth«ne

g1 :• 31 Toluene 4 J 450 410 1600 J 48 J 7300 2 J
]... ' 32 Chlorobenzene 14 1J 33 380 E 29 7 1500 1400 6700 J 1400 11000 11 5

33 Ethvlbenzene I J 33 J 28 J 210 1 J
*„! 34 Styrene

*.. __ 35 ToUl lylenei 2 230 180 140 44 J 120 J
i-i >•!••:

•
§i
•
•



6rour.il litir VolitilM

sm SITES ~Rwt sirti SITES SITEB -~SITET RAW; SITE i SITE i SITE i SITE i SITE i SITE i SITE i HAW
SAMPLE NUMBER DC-EH-U DC-6N-I7 • DC-CU-tB DC-6K-I9 OC-SH-20 1 DC-BH-21 DC-6N-22 » K-W-2J DC-GN-24 K-6H-25 DC-BK-26 OC-W-27 DC-6M-28 DC-SB-:? 1 OC-6H-30 «
KLL NUHK« EE-61C4 EE-SIOB EE-6107 EE-C107 EE-05 EE-15 fE-12 EE-6II2 EE-H EE-I5 EE-K EE-12
«ATE SAHPLED 3-I7-B7 5-17-87 I-18-B7 3-1B-87 3-18-87 3-18-87 3-18-87 3-25-87 3-2>87 :.-2!.-87 3-23-87 3-23-87 :-2;-B7 3-23-67 3-::-87

1 ChloroMthjne
2
3
4
J
i
7
8
9

10
11
12
1}
14
15
H
17
IB
19
20
21
22
23
24
2i
24
27
28
29
30
31
32
33
34
35

IroMKthMi
Vinyl Chloride
Chloroethint
Hfthylw* CMoridi 5 t I tl
Action* 5IJ 14 t
Carbon Duulfidt
1,1-Dichlorotttoiit
1,1-Dicnlorocthint
trint-1 .2-ticMorotthtm
Chlorofori 3 J 1 J
1-2-BicMorMthMt
2-lgtMMt (KKI
1,1,1-Trichlorottluni
Ctrbon Titrichloridt
Vinyl AcrUtt
Irotodichloroietntne
1,2-DlcMoropropMi
tr<ni-l,3-tickloropropnit
TricMorotthtn*
Dibrc«ochloroifthin»
1.1.2-Irithlorotthifif
Bfnjer.t 1 J
cis-l,3-DUMoropropent
2-Chlorotttivl Vinyl Etntr
troHfori
4-Hethyl-2-p»ntjnont
2-Heianoni
Tetrachloroethent
l,I,2.2-Tttrichlorotthin>
Tolutnt 3 J
Chlorobtnitnt 5 1 J
Ethylbtnitnt
Styrtni
Total lylrnts

110 M 250 t 2 BJ
620 1 990 1 4 »J 29 8 40 I

180 i 200 J
1 J

480 450

320 500

1 J 4100 3700 2 J 3 J 50
. —

19PO 22PO
4 J

420 350 14

7300 1300 2 J 4 J
1 J 3100 3100 1 J 2 J 270

t; j
50 J

230 240 i

5 J 7i 790 i 3

5i J 2 J 2 J
17 8 180 J 10 8 190 8 It 8 23 1

10
120

150 310 640
110 J

270 4 J

29 1400 5 550 75

230 J

470

240 740 1 J
33 3100 120 550 390
1 J 190 53 2 J

61 J 58
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Ground Niter Volitilrs

SITE SITE 1 SITE G SITE G SITE 6 SITE 6

1
2
5
4
5
6
7
8
9

10
11
12
15
14
15
14
17
18
19
20
21
22

... . - 23
24
25
26
27
28
29
30
31
32
33
34
35

SAMPLE NUMBER K-6N-31 DC-SN-32 K-GN-35 M-GH-34 K-6N-34A
HELL NWIBER ££-20 EE-11 EE-G106 EE-G102 EE-6102
DATE SAMPLED 3-23-87 3-24-87 3-24-87 3-24-87 7-14-87

CkloroMtktnt
IrMMttkwit
Vinyl Ckloridt
Chlorottktne
Dtthyltne Chloride . 440
Acttont 29 8 1700 8 210 7 IJ
Ctrkon Bisulfide
1,1-Oicnloroetkene
1,1-Duhlorottlune
trinj-l,2-BicMoroetkene 110
CMorotori
l-2-BicklorortkMt
2-ButMMe (DEI!) 560 6
1,1,1-TricklorottHtM 51 J
Carbon Tetruhloride
Vinyl Acrtitt
Brotodichloroietbane
1,2-lichloropropjnt
trMi-l,3-Dichloroprop*nt
Trichloroithent 800
Dibrotockloronttliint
1,1,2-TrichlorottUnt
Benierie . 460 1800
cii-1 , 5-BickloroDrooene
2-Cklorwtkyl Vinyl Ether
Brotofor*
4-Nttt.yl-2-pentinone '50
2-He<iftone
Tetruhloroethene
1,1,2,2-TetrMkloroethm
TolutAt 100 IJ 83 J
Cklorobeniene 2500 1200 20 34
Ethylber.2rnt 840
Styrene
Totil lylntei 400

BLANK SITE H SITE L SITED SITED SITED SITED SITED SITED SITED SITED j'.

K-6K-35 • K-6K-34 K-6K-J7 BC-GN-IB DC-6H-38A DC-GH-39 BC-6H-39A K-GN-40 HC-GM-40A DC-6MJ DC-GH-41A
EE-6110 EE-6109 EE-21 EE-21 EE-22 EE-22 EE-2J ££-23 EE-24 EE-24

3-24-87 3-24-87 3-24-87 3-24-87 7-14-87 3-24-87 7-14-87 3-24-87 7-14-87 3-24-87 7-14-87

2 J 44 J 52000 31000
IJ B 650 B 7 J 38004 I 54000 6 J 10

1700
14040

I J 730 3000 J 1800
4000 J 2600

1! 6 62000 54000 E 11 B
7800 5000

83000 64000 E

1 J 150 190000 150000 E 10. _. 20

270 I 38000 28000

10000
12000

970 I IM'OO 1300 17 1 J
6 150000 180000 E 5 8

860

4400 J 2400 . . 2 J



ground Hittr Vol i t i lM

SITE

SAMPLE NUMBER
HEU NUMBER
BATE SAMPLED

1 CbloroMthut
2 BroMMtth»t
3 Vinyl Chloride
4 CMorotthint
5 Mtthvltnt Chloride
i Acitont
7 Cirbon Diiulfidr
8 1.1-DicMoroftnmt
9 i.I-Dichloroethane

10 tr»i>s-l,2-Dichloroetbtnf
11 Chlorofon
12 1-2-tichlorotthMt
13 2-Bvtwon* IMEKI
14 1,1,1-TricMorottkMt
15 Obon Tetrachlonde
16 Vinyl Acetate
17 BrouduMoroHtnMt
18 1,2-BkhloroprotMi
19 tr«ii-l,3-BicKloroiro»Mt
20 Trichlorotthtne
21 DibrMOcblorouthut
22 1,1.2-TrichlorotthMt
23 fen!fn»
24 cit-l,3-Bichloroprogtnt
25 2-Chlcroethyl Vinyl Ether
26 Brouofort
27 4-N«thyl-2-pentinone
28 2-Heunont
29 Tetrichlorotthtne
30 1,1,2,2-Tetnchloroethjne
31 toluene
32 CMorobentene
33 Ethylb»nitr,e
34 Styreni
35 Total lylenes

SITED "SITE a WTED SITE R SITEH STTETT -TITE'II SITE R SITE R SITE R BLANK PRIVATE PRIVATE PRIVATE TRTWTE PRIVATE

DC-GN-42 1 DC-6K-43 DC-6N-43A DC-6N-44 DC-6N-45 DC-6K-46 K-6H-47 DC-6U-48I DC-6H-49 DC-GH-50 DC-6M-51« DC-6U-52 OC-GN-53 DC-GM-54 DC-GH-55 DC-Gil-56
EE-24 ' EE-25 EE-25 P-l 8-2BA P-7 B-26A B-26A B-25A P-ll BRIGHT SETTLES SCHNTDT NcCONALD CLAYTCN
3-24-87 3-24-87 7-14-87 3-15-87 3-25-87 3-25-87 3-25-87 3-25-87 3-25-67 :-25-B7 3-25-87 5-24-87 ;-26-87 ;-2e-87 3-2i-87 M'6-67

17
10

310 2 J 4 BJ 12 B 37 »
430~ 5J 71 B 1700 B 3 1J 36 BJ 1600 B 26 BJ 3 BJ 18 B 10 B B BJ 9 BJ 5J

3 J
7
3 J

94 J 6
1 J 2 J

16000
574 S BJ

43 J

-- - . . .--. .._.. ..

1000

1800 2 J 1500 41 44 J 15') '4

' J

130 480 7 B 13 BJ 760 J ' 1 BJ 1 BJ 1 BJ 5
1000 350 E 990 5000 190 199 8100 570 1 J 1M

2 J 4 J 1 J
2 J 2 J

27 J 95 J 7



(round Niter VoUtiltj

'MI.'-*!
t - - •

j"l

'P
,,r

•3

" 1

1
2
3
4
5
I
7
8
9

10
11
12
13
14
15
14
17
IB
1?
20
21
22
23
24
25
26
27
28
29
30
:i
32
33
34
3i

UNTIE NUMBER
HELL NUHBEfi
MIE SAWIED

CMoroMtlune
IrHOMthMI

Vinyl Chloride
Chloroethtne
Aethylent Chloride
Acttmt
Cirhon Bisulfide
Kl-Dichloroethtnt
l.t-Dichloroelhine
trM>-l,2-tichlorottlmt
Chlorofori
1-2-IicklorottnMe
2-htiMMt IKK)
1,1,1-TrichlorDtthtnt
Cirbon Trtrachloride
Vinyl Acttitf
Iroudichloroietkwc
l,2-Iickloro>ropM*
triM-l.J-OicMoropropwt
IricMorottktni
Dibrotochloroiithmt
1,1,2-Iricbloroctbant
(HKHIt
ci$-l,3-BicMoro»ropme
2-Chloroetnrl Vinyl Ether
Bruotori
4-Hethyl-2-p*ntanone
2-H»<jnon*
Tttrichloroethene
1,1,2,2-Tttrachloroethane
(oluine
Chlorobrniefit
Elnvlbffiltnt
Styreoe
Totil lylents



Ground Hattr SnivoUliln

fl" sm SITE 0 STTEO ~StTE 1 SITE g SITE 0 SITE H SITE H SJTFK SITE H ' STTE B

1
2
3
4
5
6
7
8
9

10
11
12
13
14
19
16
17
18
19
20
21

" 22
23
24
25
26
27
28
29
30

SAMPLE NUMBER K-6H-01 DC-6N-02 DC-6V-03
KEU NUMBER EE-06 EE-07 EE-09
DATE SAMPLED 3-16-87 3-16-87 3-16-87

Phwol " -
bif(2-CMorottbyl)tthtr
2-Cklorophnol
1,3-Dichlorobtnttni
1,4-DicMorobtfiitnt
Benzvl Alcohol
1,2-DichlorobMztM
2-Nttbylphenol
bn(2-Chloroisopropyl) tthtr 3J
4-MfthyIphcnol
N-Nitroto-ft-tipropylMini
Htiichlorotthtnt
Nitrobtnitnt
Ifophormi
2-Nitrophntol
2,4-Diotbylphenol 5 J
Bmzoic Acid 10 J
b»-l2-CMorotthoir)utnMC
2.4-Dichloroph«ioI
1,2,4-tncMorobtfliwu
NtpMhalint
4-Chloro«iilin« 120
Ht'icMorobutiditnt
4-Chloro-3-«thylphtnol
2-MtthylnipMhjlM* - .
Ht«icMorocyc loptnUdimt
2,4,4-TrichlorophtnGl
2,4,5-Tricnlorophtnol
2-CnloronipntMtnt
2-Nitruniline

DC-GN-04 OC-W-05 DC-GN-06 DC-GH-07 I
EE-IO EE-17 EE-08 EE-19 1
3-14-87 3-14-87 3-14-87 3-14-87

_ ........ ..... UOOOOE

4 j 20000 E

4 220 J
440

- - JiO
190 J

14000 E

1900 E

41 J
14000 E

... .._. ———— .

4100

1700

DC-GN-08 t [
EE-19 E
3-14-87 :

190000 E

33000 E

250
49d
300
350

23000 E

100 J

2800

14000 E

42 J
15000 E

4000

18CO

IC-GN-09 1
M8 E
1-14-87 '

6100 E

2400

70 J
180

2000
10 j

850

820

62
600

7400 E
390

70
4400

1800

2000

IC-6N-10 1
E-01 £
i- 17-87 :

46

31 J
120

2400

540
26 J

65

140 J

580
250

4400 E

21 J

140
27 J

IC-6K-11 DC-BV-12 DC-CU-13 DC-SK-M
fE-0! EE-03 EE-04 EE-5151
[-17-87 3-17-87 3-17-67 3-17-87

950

47 J

530 11
740
430 3

70 J

620

97 J
110 J

330
5800 E

1900
720
240 1 J
810 200

47 J

1200
580 J

"I-1



ground H«Ur Smvolitilts

I
2
3
4
5
i
7
8
9

10
11
12
13
14
I)
It
17
18
19
20
21
22
23
24
23
24
27
28
29
30

SITE SITE 6 SITE 6 RANK SITE I

SAMPLE KUKBER DC-6H-I) DC-6K-U DC-6N-17 » IC-6H-I8
UEU NUHIEfl EE-6103 EE-GI04 EE-G108
DATE SAHPIED 3-17-87 3-17-87 3-17-87 3-18-87

Plitiiol - -
bi>l2-ChlDrMthyl)rtkcr
2-ChUroplwiol
1,3-DichlorokMiwt
l,4-Dichloroben2tnt
Binzvl AlcoKol
l,2-Dichlorob(»tfie ........... . . . . . _ .
2-dtthyl phenol
bis(2-Chloro>topropvl) rthtr
4-Htthylpbtnol
N-Nitroio-ft-Dipropyl»int
HfiicMorottliwt
Nitrobtnznt
liopboront
2-NitrophtMl
2.4-gi«thylphtnol
Btoioic Acid
bis- 1 2-Chloroetho<y )MthMt
2,4-tichloropktnol
1,2.4-Tricblorobtnitnf
NiphtbtlMt 1 J
4-Chloroiniline
HiiKblorobtitidmt
4-ChlorD-3-Mthylplwnol
2-Httbyliupbtb«lM« - ' --- — — -
H»i«hlor«ycIopMtidirfl»
2,«,t-TncMoroph»nol
2,4,S-TricMorophtnol
2-Chloftxi^hthilene
2-Nitroiniline

SITE 6

DC-GN-19
EE-6I07
3-18-87

•— ua»
vn

570
5400
200
280

2200

1400
35000
2400
480

1900
21000

... . ._._._

—— SITE B SITE 6

DC-fiH-20 1 DC-6N-21
EE-6107 EE-05
3-18-87 3-18-87

" JOWHT

1900

470 J
8600

} 180 i
) 810

9000

4300
E 150000 E

7300
r ....... m}

1700
E 18000

———— ——— - . - ----- - .

350
. . _ . . .

BLANK SHE 1 SITE 1 SITE t SITE I SITE 1 SITE I

OC-6K-22 « DC-6M-2J DC-GN-24 DC-6H-25 OC-W-26 OC-GH-37 DC-6H-29
EE-13 EE-12 EE-6112 EE-14 EE-15 EE-H

3-18-87 3-23-87 3-23-97 3-23-B7 3-23-67 5-23-87 3-23-87

1800 80

5 J 370
110
440 910 10 ll'.>

230 J 350
110 270 J 4 J i) )

89 J 7*

3JO

2 J 2900
22 1000

2700
57 1 230

MO 14 8300 18 WOO F

140 J
1 J 9 J

290

"I-



I

r

t

i

»

Ground fettr Snivolitilti

i

»

»

SITE SITE 1 HANK SITE 1 SITE 6

SAMPLE NUMBER K-GN-29 1 K-6N-30 * DC-W-31 K-6N-32
NELL NUH8ER EE-12 EE-20 EE-ll
MTE SAHWED 3-23-87 3-23-87 3-23-B7 3-24-87

1 Phtnol
2 kit(2-CMorottliyl)»tKtr
I J-CkltfMktMl 110
4 1,3-DichloroktMtAt 110
5 l,4-Dichloroktft»(ic 830 34 1
6 Bfiuyl Alcohol
7 1,2-Dictilorobttiiffif 110
8 2-NttliylpkMol
9 kls(2-Chloroitopropyl) ttktr

10 4-Methylptmol 37 1
11 N-Nitroso-ft-BipropylMiiw
12 Htuchlorottktft*
13 NitrobMint
14 lupkOTMt

1) 2-KitropkN»l
14 2,4-OiMthrlphtitol 240
17 Btnzoic Acid
18 fci»-|2-Ckloreftho»y)«tfc*oi
19 2,4-JicMoropkmol
20 1,2,4-TricklcrokMirM
21 NipktlMlMt 34 J
22 4-CMoroiAihnt 78 15000 E
23 Nfvtchlorobuttdint
24 4-CI)lor«-3-Ntbylphtnol
25 2-HethylMpkthiltnr
26 Hti)chlorKyclop«itidiM(
27 2.4,»-Truhlorophciiol
28 2,4,)-Iriclilaropl»Aol
29 2-ChloronipMHiltn»
30 2-Nitrotnilint

SITE « SITE C SITE 6 BLANK SITE H SITE L SITE 0 SITE 0 SITE 0

K-EH-33 DC-H-34 K-6H-34A DC-6K-35 • PC-6K-34 DC-SN-37 K-6H-38 K-W-38A tC-SN-39
££-6106 EE-G102 EE-6102 EE-G1IO EE-GI09 EE-21 EE-21 EE-22
3-24-87 3-24-87 7-14-87 3-24-87 3-24-87 3-24-87 3-24-87 7-14-87 3-24-87

2 J 150 MO

t J 1M 120
4 J 320

390 10000 E

6 ) 7800
4 J 7fl J

75 820

41
350

11 30 1
280 270

140
110 70 40 780

4 J

3 J

SITE 0 SITE 0

K-6N-39* 0C-6M-40
EE-22 EE-23
7-14-87 3-24-87

1100
91 J
M J

290
15000 E

11000 E
120

1100

400

200
100



Ground Snxolitiltt

SITE

SAMPLE NUHIER
BELL NUMBED
DATE SAMPLED

1 Phenol
2 bit<2-CMorottkyl)ttktr
3 2-CkloroDhtiiol
4 l,j-DicMorobtnitnt
5 1,4-DuMoroberutnt
i »Miyl Alcohol
7 1,7-Iicklorobtnitnt
8 2-Hrtkylikmol
9 bit(2-Cbloroisopropyl) tthtr

10 4-KctkylphMol
11 N-Nitroioit-Dipropyluini
12 Htocblorotthint
13 NitrobHiMi
14 lupkoront
19 2-Nitrofhonl
16 2,4-Oiutkvlphtnol
17 Brntoic Acid
18 tii-l2-CMorotthoicy|MtbMt
19 7,4-DicMoropktnol
20 1,2,4-TricklorokMzni
21 NapMktlnt
72 4-CbloroMiline
23 HtiichlorobuUdirnt
24 4-Cbloro-3-iethrlDhtnol
25 2-Vthylniphthilfnf
2* HeiichlorocyclopMtidint
27 2,4,6-Tnchlorophtnoi
28 2,4,5-TrithlorotMol
29 2-Chloroniphthileii(
30 2-Nitroinilint

SITED SITED

DC-W-4M DC-W-41
EE-2J EE-24
7-14-87 3-24-87

.. ._..

SITTO SITED 5TTET 'SITFT SITE 11 SITER SITER S I T E R

DC-EN-41A DC-W-42 1 DC-SK-43 K-W-43A DC-6K-44 DC-6K-45 DC-6N-46 DC-6H-47
EE-24 EE-24 EE-25 EE-75 P-I 8-28A P-7 8-26A
7-14-87 3-24-87 3-24-87 7-14-87 3-25-87 3-25-87 3-25-87 3-25-87

4 J 8 i 2100 B J

8 J 550 4 J
750

_ ...__._ —— ._ . 340 1 J

170 J

850
35

270 J

• - • • — - • - - - • • - ---• jjoo

82 J
25000 E 680

SITE R SITE R SITE R HAIR PRIVATE

DC-6V-48I DC-6H-49 DC-6K-50 DC-6M-M « DC-6H-52
8-26A I-25A P-ll WIGHT
3-25-87 3-25-87 3-25-87 3-25-67 3-26-87

9 ) 14000 E

3 J 54 J

1 i 91 J

MOO

79 470

160
6800

14000 E

540 4100

PDIVATE

DC-EU-53
SETTLES
3-26-87

2100 1500

t



Ground Htttr Snivolitilt*

SITF «JV»Tf PKIVdTT HHVATT ILAHT

SAWU IWWEIl DC-6K-M KC-W-55 K-W-W OC-6K-57 «
BELL NUMBER SCHRIOT HcDONAlD CLAVTO*
D«!E SOKdED 3-24-B7 5-24-97 5-26-8? 7-I4-B7

"I "Flitoiir ' .....„_--...—_ —— . . ... _ - . . . . . . . . .
2 bisl2-Chloro*thrl)ttlwr
I 2-ChlorBfhniol
4 1.3-Dichlorobtni»nt
5 1,4-DicklorobtnMnt !> J
4 Bniyl Alcodol
7 l.7-Didilorobtn»iw 3 J
8 2-Rtthylphinol
9 bisl2-Chloroiiopropyll ttkrr

10 4-H»lhylph»nol
11 N-NitrDio-n-liprofylMint
12 HtncklorotthM*
13 NitrobMHM
14 lupkoront
15 2-Nitropktml
14 2,4-Di*ethylpknoI
17 Btniou Acid
18 bi»-l2-Cklorottko«y)Mtk»»
17 7,4-IicMorophMol
20 1,2,4-TrkklorobtniMt
21 NipkttialtM
27 4-CMoroMiIint
23 Hnicl,loro6ut»i(i«ir
24 4-Chloro-3-»(thylpk*nol

"75 7-«*tkyl(npMk»ltin "— -
24 HtiicklorocyclopMttdiMc
27 2,4,4-IficMorophtnol
78 2,4.S-TrichloropUnol
2? 2-Chloroiipt,tUlfr,f
30 7-Nitroanilint
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Ground Htttr SnivoUtiln

SITE

SAMPLE MME*
HELL NUMBER
DATE SAMPLED

1 Diwtkyl Pktluliti
2 AcMtpktylnt
I HUtrMHillM
4 AceflipMknt
! 2,4-DinitrDpktiiol
t> 4-Nitrophenel
7 DiktniofurM
8 2,4-DinitroUlvtni
? 2,6-Dinitrotolvm

SITE 6 SITE G SITE 6 HAW SITE H SITE L SITE 0 SITE 0 SITE 0 SHE 0 SITE 0 SITE 0 SITE 0 SHE 0 SITE 0 SITE 0

DC-6N-3! K-GV-34 K-CN-34A K-W-35 • 0C-GN-J4 K-6K-37 DC-6H-38 DC-6N-38A DC-GN-3V DC-«N-39A DC-GN-40 DC-6K-40A K-GH-41 DC-6K-41A 8C-6K-42 1 DC-6K-43
££-610* EE-SI02 EE-6102 EE-S1IO EE-61M EE-21 EE-21 EE-22 EE-22 EE-23 EE-23 EE-24 EE-24 ££-24 ££-25
3-24-87 3-24-87 7-14-87 3-24-87 3-24-87 3-24-87 3-24-87 7-14-87 3-24-87 7-14-87 3-24-87 7-14-87 3-24-87 7-14-87 3-24-87 3-24-87

10
I : II 4-CkloropkMyl-Phtnrltthtr

12 Flvortnt
13 4-Nitro*ftili*t

I 14 4,i-ti«itro-2-Mtkylpknol

i 16 4-lroMphtnyl-pkrnylttlitr
9 , 17 HtiicklorobenzMt

'; 18 Fnt«klorop»«nol . 23 J
; it PkNMtkrtnt

I ' 20 AntkrKtM
' 21 d-n-butyl pktkaliti 12 8 i 8J . 4 IJ 10 I 7 J 10 I
'I 22 FluorinUnit

t '1 23 Pyrtnt
"j_... . _. 24 Butyl 8nzy| pktkilite . . . . . . | . . . . .
" 2i 3,3'-8icMDroknzidint

27 H«|2-ftkyllmyl) pkthiltti 4 M 2 IJ 3 IJ
'. 28 Chrysnit

I i 2V Di-n-Ktyl pkthiliti 2 IJ 3 IJ 2 K) II 8
30 ImzolijFliiorMtlitnt

32 8Nio(i|PyrMt
31 lf.4t*o(l,2,3-cil)PyrMt
34
35

H



Ground Miter Smvolitiltt

SHE SITE D SITE R SITE R SHE K SITE R SUE R SITE R SHE R PRIVATE PRIVATE PRIVATE PRIVAIt PKIVAIE M.AN*.

r

SAMPLE NUfltER
HELL NUHBER
DATE SAHPLED

DC-6K-43A
EE-25
7-14-87

DC-6H-44
P-l
3-25-87

DC-BV-45
B-28A
3-25-87

DC-BH-46
P-7
3-25-87

DC-Blf-47 '
I-26A

3-25-87

DC-G1-48I
B-26A
3-25-87

DC-BM-49
B-25A
3-25-87

DC-6N-50
P-ll
3-25-87

BC-6K-5U

3-25-87

BC-SK-52
VRI6HT

DC-BD-53
SETTLES
3-2k-87

DC-B»-54
SCHNIDT
3-2i-87

BC-EB-55
NcDONALB
3-26-87

CC-BK-f.4 DC-5H-57 »
ClAVTON
3-26-87 7-14-87

liwthyl Phthalatt
Actnaphtylnt
HfitroaniliDt
ActiupMhtftt
2,4-DinitropltMol
4-KitrophtnoI
BibMtofuran
2,4-Dinitrotoluent
2,H)iiutrotoluf«
DietKylphthiUtt
4-CMorophMyl-Phdiylethtr
Fluortnt
4-Nitroinilmt
4,i-Dinitro-2-wtkylpliMDl
H-Nitrosadiphroyliiint
4-troiophtnyl-phnyletlitr
Htiichlorobtntlftt
P«l»chloroph»nol —— ~
PhMiathrtflt
Anilir«ni
Bi-n-bu(yl pMhalttt
FluoruithNf
flint
Bgtyl iMtyl pbtKalati
J.J'-DiclilorobMndine
BenzolilAntliracani
bis(2-(thylhtiyl) pMhilttr
Chrystftt
Di-n-octyl phtliilitt
IniofblFluoranthnt
l»n20|k)FluorMtlmt
BmoUlPyrtftt
lndfno(l,7,3-cd)P»rtnt

7 )

4 J

4 J

37

40

4

26

4 J

5 J 2 J 2 J 4 J

Dibtnil<,h)Arithr«ent
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Ground Hittr tnttKti

SITE SITE I SITES SITED S I T E D SITE 0 STTFl SITE 0 CITE 0 SITE 0 SITE H SITE I SITE H SITE H SITE G SITE 6

SAMPLE NUX8ER
HELL NUMBER
DATE SAWLED

K-6K-01
EE-04
3-14-87

DC-6K-02
EE-07
3-14-87

DC-U-03
EE-09
3-14-87

DC-U-04
EE-IO
3-14-87

DC-Sd-Oi
EE-17
3-14-B7

DC-Stl -04
EE-OB
3-14-87

DC-6H-07
EE-H
3-14-87

DC-6K-08 1
EE-19
3-14-87

DC-6K-09
EE-1S
3-14-87

DC-6M-IO
EE-01
3-17-87

DC-6K-11
EE-02
3-17-87

DC-6H-12
EE-03
3-17-67

DC-CH-13 DC-6N-14
EE-04 EE-GI01
3-17-67 3-17-67

DC-6H-1S
EE-G103
3-17-87

1
2
I
4
J
4
7
8
9

10
11
12
13
14
15
14
17
18
19
20
21
27
23
24
25
24

Al»hi-BHC
Itti-UC
DtlU-WC
Gtwt-IHC (lindtnt)
Htpticklor
Aldnn
HepUchlor Epoiidt
EdosuHin I
Oitldrin
4,4'-DDE
Endrin
EdDSuHin II
4,4'-DU
EndosulfM SuHit*
4,4'-»DT
HtttMxychlor
Endrin UtoAt
CMordin.
Toniphtnc
AROCLOR-lOU
ASOCLOR-1221
AROCLOR-1232
AROCIOR-1242
MOCLOfi-1248
AROaOR-1254
AROCLOR-1240 52 14 J



•

t

«
Ground Hittr Put/PC**

SITE

SAMPLE NUHBER
HELL NUMDER
DATE SAMPLED

1 Aliht-DW
2 Btti-BHC
] DtlU-DHC
4 fiuu-MK
5 Htptachlor
k Aldrin
7 Htptuklor Epoiifc
8 EdoulfM I
1 Ditldrin

4.4'-DDE
Endrin
EdoulfM U
4,4'-DDD
EndOMllM Svlfttt
4,4'-»T
Htthoxychlor
Endrin L'ttont
Chlord.ne
Tomphtnt
AROCLOR-lOU
AROCLOR-1221
AROCLOR-1232
MOCLOR-1242
AROCLOR-1248
AROCLOR-12H
AROCLOR-12iO

SITE 6 RAW; snrt SITES SITES TTTFT KMR SITE I SITE I SITE I SITE I SITE I SITE I SITE I

DC-W-lt K-6V-17* DC-EH-18
EE-6104 EE-G10g
3-17-87 3-17-87 3-18-17

DC-6H-11
FE-GI07
3-18-87

DC-6U-20 I DC-6H-2I
EE-6107 EE-05
3-18-87 3-18-87

DC-SH-22 • DC-M-2J
EE-13

3-18-87 3-23-87

DC-6K-24 DC-6U-25 DC-6N-2& DC-BH-27 DC-6N-28 DC-GH-2? I DC-6»-3C> •
EE-12 EE-6112 EE-14 EE-15 EE-14 EE-12
3-23-87 3-23-87 3-23-87 3-23-87 3-23-87 3-23-87 3-25-87

840 450

'U!



Sromd ttittr Peit/PCM

|' SITE SHE I SITES S ITES SITES SITES HANK SITE H SITE L S ITED S ITED SITED SITED SITED S ITED SITE if

: ' SIMPLE MMER K-SK-31 8C-6K-32 K-W-33 DC-SK-34 DC-SH-34A K-W-35 * DC-W-34 DC-W-37 DC-6B-38 K-6H-38A 0C-6H-39 DC-6N-3M DC-6N-40 K-6N-4M K-W-41
' | *Ll NUHKft EE-20 EE-ll £E-6I«* EE-6102 EE-S102 EE-6IIO EE-6109 EE-21 EE-21 EE-22 EE-22 Ef-23 EE-25 EE-24

t'j DATE SAHPIEII J-23-87 3-24-87 3-24-87 3-24-87 7-14-87 3-24-B7 3-24-87 3-24-87 3-24-87 7-14-87 3-24-87 7-14-87 3-24-87 7-14-87 3-24-87

1 Alpb-MC 70 C
I " i 2 ttU-WC

" } tilii-MC
I 4 GtHt-BMC (lin<Mi)

I ' 5 Htpttchlor
\ t AUrin

7 Hcptachlor Epoiidt
I " 8 Edosulfjn |

f tiddrin
10 4,4 -DDE

I 11 Endrio
12 Edosulta* II
13 4.4--MI

I 14 fudowlfjn Sulfite I
15 4,4'-»0T >

i 16 NttbDirchlor
t '| 17 Emtrin Kttont

4i 18 Chlordtnr
If Toiipktiii

I ', 20 AROCLOR-lOU
21 MDCUM-1221

"I 22 AROCLM-1232
I '{ 23 AROCIOR-1242

24 ASOCIOR-I248
"! 25 AROC108-I254

I - 24 MOCIW-1260



Ground Ntttr Ptst/PCts

SITE " S I T E D " "SITriT ""SITni———SITED SITO" "STTO—•••"SrTTir SITER SITER SITER SITER IIAMT PRIVATE PRIVATE " PRIVATE

SANPIE DUMBER
KLL NUMBER
DATE SAHPIED

DC-E«-MA
EE-24
7-14-87

K-6V-42 1
EE-24
3-J4-87

DC-6H-4!
EE-25
3-24-B7

DC-6H-43A
EE-25
7-14-87

DC-6N-44
P-l
3-25-87

OC-6K-45
1-28A
5-25-87

K-6H-44
P-7
3-25-87

DC-6H-47
8-2iA

5-25-87

CC-6K-481
B-76A
3-25-87

DC-6H-49
8-25A
5-25-87

OC-GK-50
P-ll
3-25-87

DC-6»-S!« DC-BK-52 K-6M-53 DC-8M-54 DC-6H-55
WIGHT SETTLES 3CHNIDT KcDONALD

3-25-87 3-26-87 3-26-67 3-:»-87 3-26-67

1 AlplM-JMC
2 Bftj-IHC
} OtIU-WC
4 Giiu-BNC (Lindtnt)
5 Hcptichlor
t> fiUnn
7 HeptKhlor Epo»l<i
8 Edosuliin I
f Ditldrm
10 4.4--DBE
U Endrin
12 EdosuHM II
13 4,4'-DM
14 Endoulfin Sulfite
15 4,4'-HT
li Hetho«vchlor
17 Endrin Kftwi
18 CMordine

20 AROCIOR-IOU
w\Jt\ 21 AROCLM-1221

,,.| -—• ' 22 SROCIOR-1232
|.,,[ 23 AROCIOR-1242

24 AROUOR-1248

26 AROCLOR-12iO



§
•

firound httr Pist/PCIs

SITE

SAMPLE NUMBER
HELL mm
DATE SAMPLED

"

1!)
11
12
13
14
15
14
17
16
17
20
21
72
23
24

-75
24

ttU-MC
DilU-HC
GiMi-BW (Lindiiw)
Heptachlor
Aldrin
HtpUchlor Eponidt
EdnuHM 1
DiildrU
4,4'-DDE
Endrii
EdosyllM II
4,4'-OM
EndMulfm SuHtti
4, 4' -Ml
MtthoxycKlor
Endrin Kitont
Chlordint
Toxaphnc
ARDCLM-lftl6
AROCLOR-1221
AROCIOR-1232
AROCLOR-1242
AROCLOR-1248
MHXXgR-lTM
AROCLOR-12U

RMK

K-6U-U K-6K-J7 •
ClAVTON
3-24-87 7-14-97



Srountf Nittr Incrotriics

SITE SITED Sim SITF IT SITE 0 SITE 0 "- STTnr"~STTEO SITE 0 SITE 0 SITEH SITEH SITE H SITE H SITE 6 SHE S

SMfflE NUI8ER DC-W-01 OC-W-02 K-GN-03 K-GV-04
HELL NUKBER EE-Oi EE-07 EE-49 EE-10
DATE SAMPLED 3-14-87 3-14-87 3-14-87 3-14-87

1' Aluting*
2
3
4
5
i
7
8
9

10
11
12
13
14
15
11
17
18

20
21
22

Antinuiy
ArtMic
l»riui
ttrylliu
torn
Catllui
Chrotiui, trivtitflt
Cotilt
Co«p»r
Iron
Ltld
(UnginMt
Htrcury
Hicktl
Stltniui
Slim
Thiltiui

ViAidiui
hoc
Cyinidt

44 82 18 100
384 482 358

8940 54000 15800 20000

1320 1400 522 1090

64 74

25 324 24 22
154"

DC-6N-05 K-6N-04 DC-EH-07 DC-6H-08 1 DC-6H-09 DC-BN-10 DC-6N-11 DC-SH-12
EE-17 EE-08 EE-19 EE-19 EE-18 EE-01 EE-02 EE-03
3-14-87 3-U-87 3-11-87 3-14-87 3-11-87 3-17-87 3-17-87 3-17-87

.._.-_. ——— . _ _ . . . . . 1JMO

11 11 15 8490 24
334

70 H
13 24

148 758
2410

571 11300 34700 34500 41200 29400 104000 34900
28 II

1440 13200 2440 2400 4430 907 8020 1030

112 241 17200

313 48 172 171 4.31 57 4840 25
460 21

DC-6M-13 DC-6N-14 DC-6H-15
EE-04 EE-G101 EE-G103
3-17-87 3-17-67 3-17-87

43 R

219

1280 1150

1800 2230 242
1.4 2.1

24 31 42
157 Ml



Ground Vattr Inorganics

SITE SITES HAW SITE 1 SITES SITE S SITE E

•I
2
3

10
11
12
13
14
15
14
17
18
17
20
21
22

SAKPIE NUHKR DC-W-14
KIL HUK1ER EE-G104
DATE SAMPLED 3-17-87

AluiiMt
Antiiony
Artinic
lariui
Itrylliui
toron
Cadtiui
Cbrotiut. trmlent
Cobalt
Copper
Iror, 1110
Ltad
NaufMMt 10}
Hercury
Nicktl
Sfltniui
Silvtr
Thalliui
Tin
Vanadiiu
line 24
Cyanide

DC-6N-17 » DC-6H-18 DC-6H-19
EE-6108 EE-6I07

3-17-87 3-18-87 3-18-87

— - .-—....-.

14
131 410

22 R
24
588

21900 247000

12M 7240

349

93
24 1910

DC-EN-20 1 DC-6U-21 DC-6V-22 » DC-6N-23 DC-6V-24 DC-6H-25 DC-6V-24 DC-6K-27 DC-EN-28 DC-6H-29 1 DC-CN-30 «
EE-0107 EE-05 EE-13 EE-12 EE-61I2 EE-14 EE-I5 EE-I4 EE-12
3-18-87 3-18-87 3-18-87 3-23-87 3-23-87 3-23-87 3-23-87 3-23-87 3-23-87 3-23-87 3-23-37

._...... .—.... _ .. .._.. .... ... . .

12 12 20 15 12
580 223 954

22 »
23
572

241000 25400 23300 10800 24100 10500 'M'J 24900 107

4»» -••- JM 1520 1JJO 1450 1240 1270 1750 1580

328 95

.... ..... . . . . . ...

«
1820 24 25 24

330

•c;



INQRfiMIICS GROUW-MIEII

SHE SHE I SITE 6 SITE 6 SUE 6 SUE S HAW SUE H SUE L SUE D SUE 0 SUE 0 SITE 0 SUE 0 SUE 0 SUED SUE 0

I

I

I

I

I
fc

»

I

I

SAMPLE MMKII DC-6N-51 OC-6N-J2 DC-EN-!} JC-SN-J4 DC-SN-J4A K-SN-39 » K-6K-JA JC-6N-37 K-6N-38 DC-6N-38A DC-W-39 OC-6N-J9A DC-6MO DC-6N-40A K-6N-41 DC-6N-4LA
NELL NUttER EE-20 EE-11 EE-6106 EE-6102 EE-G102 EE-110 EE-6109 EE-21 EE-21 EE-22 EE-22 EE-23 EE-23 EE-24 EE-24
DATE SAHM.EI 3-23-87 3-24-87 3-24-87 3-24-87 7-14-87 3-24-87 3-24-87 3-24-87 3-24-87 7-14-87 3-24-87 7-14-87 3-24-87 7-14-87 3-24-87 7-14-67

,
2
1
4
5
i
7
8
9

10
11
12
II
14
1}
li
17
18
If
20
21
22

Aliwinui 8}
AntiMny
AfMftU 171 14 V
liriw 192 48 (Ml
tirylliiM
Boron
Catfiiui
Chruiui, trinlmt 41
Coklt [10] .
Copper
Iron 124 43800 49MO 38M 2860
Ittt
Nait|<ntu 2290 3940 1460 1510
Htrcurr
Nickil 37 72
Stlniu*
Slim
TlMlllu*
Tin
Vnotim
/IK 129 M 14 11
CyMidt 26

200

14»M 16 i» U) » 17 18 19
173 1J9 [39] 936 MO (161] (152) (170] 204

32 8 11

84

111 2160 323000 20400 1WM> 147040 171000 19600 16800 36400 29200
3270 6350

274 7660 4340 M60 1270 1330 4110 1520

111

199 42 55 904
10 93 2210 41 97 101 40 9} [19] 23 24

20

I

I



Ground Hittr Inorqjnici

"SITE SITED SHEir SITED SITE! SITER

SAHPIE NUMBER DC-GH-42 1 DC-6K-43 OC-6H-43A DC-6N-44 K-6M-45
NEll NUHBER EE-24 EE-25 EE-25 P-l 8-28A
DATE SAHPLED 5-24-87 5-24-87 7-14-87 3-25-87 3-25-87

1 Aluiimu
2 Antiiony
3 Arunic 23 34 41
4 lirlut [1841 141 [721 440 [1251
5 BcrylliM
4 Boron
7 Cadiiui ' ' - - • • - • • - •
8 Chruiui, triviltnt
7 Cobalt
10 Copper
11 Iron 34400 3730 2340 10800 20800
12 Lt»d
13 HMOMIU 4300 2300 1720 2170 4840
14 Htrcgry
15 Nicktl
14 Stleniui
17 Silver
IB Thllliui
17 Tin . . . . . . . ~
20 Vanadiin
21 Zinc 34 24 24 45 R 24 R
22 Cymide

8ITFT——

DC-6H-44
P-7
3-25-87

[271

- • - --

120

15500

11200

1181

-" ' -•

[181
102 R

-

"Sim— "-wrr SITE R
DC-GN-47 DC-GH-41 DC-6H-49
8-24D B-24R 8-25A
3-25-87 3-25-8? 3-25-87

—— . .

48 4}
t!7«l 201

24700 27500

- 3550 3570

. —— — ... ... — ... .

41 R 42 R

SITE R M.MK

DC-GN-50 DC-GN-M*
P-ll
3-25-87 5-25-87

35
[1481

11800
[711

2440

59 R [10]
14

PRIVATE PRIVATE

DC-BK-52 OC-6N-J3
WIGHT SETTLES
3-24-87 3-24-87

[73] [871

(101
2770 4400

12 R
1040 445

4140 R 2000 R

-PRIVATE

DC -6H-54
SCHHIDT
3-26-67

11
272

115
21400

18 R
1440
0.2

377 R

PRIVATE —— PRIVATE '

K-6H-55 DC-GK-54
HcOCHRtO aBYTOIt
•:-;6-87 T.-26-87

24
[1171 300

1«40» 17400

257 1750

1350 R

RAW! -•

K-6H-57

7-14-87

(87)

•u.





J
Surfact Mater Volatil«s

i

• •
•>

1
2

'•; 3
4
5

11 6
7
8

, ! f

to11
12
13
14
15
16
17

- • - ! 18
-:..-.. "

20
- -•, 21

22
23
24
25
26
27
28
29
30
31

, - ' 32
33
34
35

1 l

:;;

SITE Sill H (III H Sill « CS-B CS-B CS-B CS-C CS-C CS-D

SAHM.E NUMBER K-SU-01 * DC-SN-02 DC-SK-03 OC-SH-04 OC-S»-05 K-SH-M 1 K-SM-07 DC-SV-08 DC-SU-09
DATE 11-5-86 11-5-84 1I-5-B4 11-5-86 11-5-86 '11-5-86 11-5-86 11-5-86 11-5-86

Chlorotfthint
IroMmtkint
Vinyl Chlcridt
Chlorottlunt
NtthyUnt Chloridt 6 t J M 3 tl 3 SJ 3 BJ 3 BJ i BJ 6 B 56
fettont 17 B — 7 BJ 9 BJ 12 B 11 B 13 8 13 B 11 B
Carbon Diiulfldt
1,1-tichlorotthwt ^
l,l-DichlorD*thant
tran»-l,2-Dichloro>thMt
CMorolori 27
1-2-ticMoroethani
2-But«on» (HEM
1,1,1-Trichlorottkaiit
Carhoo litrackloridt
Vinyl Aittatc
Broiodicklorowthant
1,2-Dickloropropant
trini-l,J-Buhloropropnn
Trichlororlktm
DiirotockloroMtkant
1,1,2-Tncklorotthant
iHIIMf

cis-l,3-Oickloropro(Mt
2-Cklor«tkyl Vinyl Etktr
trotofori
4-fltttiyl-2-»tntanDne
2-Ht>anont
Tttricklorotthent
1 , 1 , 2, 2-Tetracnloroethan»
lolutr.f
CMorotmjcm
Etnylbtnttnt
Styrtnt
lotil lyltnts

CS-D CS-A CS-A

DC-SH-10 DC-SH-11 ' DC-SH-12 DC-SU-13
11-5-86 11-6-86 11-6-86 11-6-36

7 B 6 B 4 BJ 4
MB 17 B 20 B 6

3

25 B 7

33 41
31

6 16

1 J

6 J

2 J

2 J
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t

t'

t

Surfut Vittr Snivolitiltt

SITE M.MK " SITE » SUCH CS-I CS-6 CS-I CS-C CS-C CS-D CS-D BLANK CS-A CS-A ~~ ~l<
•'

SAHPLE MMIER K-SV-OI • DC-SM-02 K-SN-03 DC-SH-04 DC-SK-05 DC-SK-04 I DC-SM-07 DC-SH-08 DC-SB-09 DC-SM-10 DC-SH-1I « DC-SU-12 DC-SN-15
DATE 11-5-86 11-5-84 11-5-84 11-5-84 11-5-8* 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 11-4-84 11-4-84 11-4-Si

1 HiMthyl Mithilitt _ . . . . . . . . . . . _ . . .

3 3-Nitro«nilin»
4 Actfliphthtnt _— ,.
5 2,4-DinitrophniDl
4 4-Nitrophtflol
7 Dibtozofurin _
8 2,4-Diflitrotolutftt
9 2,4-(initrotolutnt

10 Pitthylphtlulitt 1 J
11 4-Chloroptitnyl-Ptitiiylithtr
12 Fluortnt
1J 4-htroMilint _ _
14 4,i-Dinitra-2-ttthylphinol ~
1J N-NitroudipktAylMint
16 4-IroMplwnyl-phniyltthtr
17 HtdcMorobenitnt
18 Pmtuhlorophtnol
19 Phenir,thrtnt 4 J
20 Anthrunt "
21 Bi-n-butyl phttuUtt 19 I 24 I 25 I 18 a 15 I 14 I 19 I 19 8 19 8 20 & 17 » 5 tl 27 I
22 Fluorjntheiu
23 Pyrmc
24 Butyl Btiuyl pM^litf 12 J
25 3,3 -Dichlorobeniniine
26 l«i20|j)Anthricni»
27 bu(2-tthylkciyll phtlulitr 7J 5J
28 Chrystftt
29 Di-n-octyl phthilitf 4J 2) 1J 36 J 1 J
30 tcn:o(b)Fluor«itlwnt
31 etnioltlFluorinthnt
32 8«ito(i)Pyrti»
33 lt,il»no(l,2,3-cil|Pyrtfie
34
35

- I-



t

t

Surfict Miter Pnt/PCIs

SHE M.ANK IIIE N SHE M CS-I CS-I CS-I CS-C CS-C CS-D CS-D KAtt CS-A CS-A

SAMPLE NUHBffi DC-SK-01 « K-SH-02 DC-SH-03 DC-SM-04 K-SH-05 DC-SH-04 I K-SH-07 K-SK-08 DC-SH-0? DC-SH-10 DC-SN-ll ' K-SI-12 DC-SK-13 ___ |,
• DATE 11-5-84 "ll-5-B4 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 11-6-84 11-4-84 11-4-84

•lI" 1 Alplw-Wtt _ _
I ' ' 2 Itti-MK

•'" 3 Dtlti-MC ^
\" . 4 6iMi-BHC (Lindint I
j"' 5 HtpUcMor

0." 4 Aldrin
i'-'i 7 Htptachlor Epoxidc _ _ _
;" 8 EdosuMM I

9 ' 9 Ditldrin
; • • • 10 4,V-DK

11 Endrin
9' 12 Edosulfm II

1! 4,4'-»»l)
\- 14 EndowlfM SuUtti

%•• 15 4,4'-DDT
14 Ntthoiyclilor
17 Endrin Kttont

%•- 18 Chlordint
••' If Toxphtnt'•••' 2 0 Moan-ioi4 - . . . . . . . _ . .

§ • 21 AROCLOft-1221
• ' 22 MOCLOR-1232

j- ' i 2J MDCLM-1242
9- | 24 A80ClOI>-l2<e

!• 25 AHOCLW-1254
2 4 AmjCLM-1240 3 . 4 ~ 3 4 " 4 4 " ~ " ' ~ "



IIt'

t
t

i

t

t

Surfact-Hlttr Inorganic

SITE M.WK SITE H" SITE H CS-I CS-i CS-I CS-C CS-C CS-t CS-( M.MK CS-» CS-»

SAWLE NUHKR K-SH-01 • K-SN-02 K-SH-03 K-SN-04 OC-SM-05 K-SN-06 1 DC-W-07 K-SN-08 K-SN-09 DC-SM-10 K-SH-11 * DC-SU-12
MTE 11-5-86 11-5-86 11-5-86 11-5-86 11-5-86 11-5-86 11-5-86 11-5-86 11-5-86 11-5-86

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Aluunui
AntiMwy
ArtMic
larigi
Btrvlliui
8oron
Cidtiui
Chroiiui, trivilmt
Cobalt
Copptr
Iron 255
lead
Hanjantse
Ntrcury
Nickil
Stltoiui
Silver
Thai 1 iui
Tin
Vmadiin
lint
Cyjnidt

444 1090
~̂

200

~I4

91 46 660
937 350 1510
6.4 77
97 95 188

8.6
46

186 73 404

204 9080

31
7130

25
99""'

239 17900 226
495 24500 528
17 1300 710
66 222 . Ml

1.9
1500 83

60

302 10300 537

747

84
2790
30
234
0.2

4u

247

5000 1190

274

8.1
12

419 57
7470 1570
89 36
194 28
0.24
189

1090 185

11-4-84 11-4-84

323 354
115

75
81

7030
2040
3060
63

0.59
2600

16

499

1450

K-SH-13
11-6-86

214

23
65

2410
724
76
252
0.2
667

480



» t (
>

StdlMM VdlitllM

H

Hi!
SUE CS-B CS-B SITE H SUED SUE H CS-B CS-B CS-B CS-C CS-C CS-C CS-C CS-B . CS-H

SAWIE NUHBER
SAWIE DEPTH
DATE SMFIED

BC-SD-13 1
0-4"

11-5-86

OC-SD-14
2'-J'

11-5-84

K-SB-1J
0-4'

11-5-86

OC-St-16
0-6'

11-5-84

BC-SD-17
0-4'

11-5-84

DC-SD-18 1
0-6'

11-5-84

BC-SD-19
0-41

11-5-84

K-SB-20
1.5'-2'

11-5-84

OC-SD-21
0-61

11-5-86

OC-SD-22
2 ' -2 .5 '

11-5-86

DC-SO-23
0-6"

11-5-86

DC-SD-24
2'-2.5

11-5-86

DC-SO-25
0-6'

11-5-66

OC-SD-26
1.5 ' -2'

li-5-B6

W-SD-27
0-6'
II -5-84•j:!

| ' I CkloroMtkint
• ' •'. 2 BroMMtthMt

i '" I Vinyl Ckloriii _
|" : 4 ChlorotthMt

(J" 3 Htthyltflt CMoridf 11000 B 2200 B 78006 10000 B 8400 B 12000 B 13000 B 140006 190006 180046 270006 170006 230006 190006 430006
4 Action* . 15000 B 820 49008 5100 B 56008 4100 JB 10000 B 4100 B 44006 9700 t 150006 73006 1BJOO 8 93006 360006

I11 7 Cirbon Duultib*
£•' 8 1,1-DicMorMthMt

9 1,1-Bichlorottliiite
10 tr«ts-l,2-Dictilor<Kt>iMt

9 11 Chlorofori
12 1-2-BicKlorotUtnt
13 2-ButMOM IHEC) 210MB MO 11000 14000 13000 14000 14000 10000 B 11000 B 14000 B 22000 B 120001 21000 B 140006 35000 B

0 14 1,1,1-IricMorotthiAi
1) Cirbon TttrMhloridt

••: 16 Vinyl AceUU
l> 'I 17 BroMdichloroMtlmit

, 4 18 l,2-0ichlt,ro(rropuit
i 19 trifii-l,l-BicMorotropMt

l> ' 20 tncMorottfctoe
{ 21 BikrotochloroMtbM*
j • ' ' ] 22 1,1,2-Tricfcloroethjnt

l> 23 Ber>2tr.t 8' J
24 ci5-l,3-DichloropropM» __

,' 25 2-CMorottnyl Vinyl £tk»r -
I) • 24 trowfori

27 4-Kelhyl-2-pntMont 220 J
28 2-H««nor.t 52000 6 1200 J

t> 29 TftracMorMthMt
30 l,l,2,2-lftrachlcroilh<nt

; 31 lolu.ne 810
9 ' 32 Chlorobtnzinf 5200

33 Ethylbtnint 3600
34 Styrent

9 • I 35 Total lyltnts 990

t

t



Volatile!

SITE CS-» "BLANK ~K.m CS-A CS-if" CS-A CS-A CS-A

SAHN.E NUNKI) BC-SD-28 DC-SB-29 » DC-SD-31 • OC-SD-32 DC-SD-53 I K-SB-34 I BC-SB-35 DC-SB-34
SAHP1.E BEPTH l.V-21 i.S1-!' 0-4' ' 0-6' 0-4' l.V-2'
DATE SMH.ED 11-5-84 -11-5-64 11-4-B4 11-4-84 11-4-84 11-4-84 11-4-84 11-4-B4

1 Chloro««thiM '""
2 Iroaowtlunt
i Vinyl ChloriJt
4 Chlorofthjn.
i HttKylnt CMoridt 200001 15000 I MOOD B HOOO t 4300 B 44008 8800 B 72008
4 Acttont 7400 I _ 42008 47008 11000 B 120008 5JOO 8 230008 48008
7 Carbon Disulfidf
B 1,1-Dichlorotthtnt
9 1,1-BichIorofthMt

10 trMS-l,2-8ichlorotthti)i
11 Cnloroion
12 1-2-DichloroiUwi
13 2-Butjnont (*H 15000 I 11000 I 54MB 120008 110001 KM t 120008
H 1,1,1-Iricklorotthwi
li Cjrton Tttrichlori^t '
14 Vinyl AcMjte
17 BroMMhcMorGMtUnt
18 l,2-DicKloroirofM(
If trini-l,3-Bichloropropciit
20 TricklorottlXM
21 8itroMchloroMlh«nt
22 1,1,2-IrichlorMthint
23 Bn.ift.f
24 cn-l,5-Bichloro(iro(»n« _ _
25 2-Chloro»tkyl Vinyl Etktr
24 Brotofon
27 4-n>thyl-2-Dfntinoni
28 2-Hmnont 930 JB
29 Trtracnloroftnenc
30 l,l,2,2-Tttr>clilDr»thM»
31 ToluMt
32 Chlorobn:Mt 480 J
33 Ethyl btflltn*
34 Styrtnr
35 Totil lyl»»



StdiuAt SHi»litiln

SITE

SAMPLE NUHIER
SAMPLE DEPTH

- DATE SAMPLED

1 Pkenol
'• 2 bisl2-Cklorottkyl|ttktr

3 2-Chloropbtool
' 4 1,3-DichlorobmtKtt
" 5 1,4-DicMorobtflitfit
'• 4 Benzyl Alcokol
' ' 7 1,2-DicMorobmitne

CS-I "~ CS-I

DC-SI-13 1 DC-SD-14
0-4- „ r-v

11-5-84 11-5-B4

—

220000

17000 )

SITE H SITE M S I T E D CS-I CS-I CS-I CS-C

DC-SD-15 IC-SD-14 DC-SI-17 DC-SD-18 1 DC-SD-19 DC-SD-20 DC-SD-21
0-4' 6-4' 0-41 ' 0-4' 0-4' 1.5'-2' 0-4g

11-5-84 11-5-84 11-5-84 11-5-34 11-5-84 11-5-84 11-5-84

130 1

CS-C CS-C CS-C CS-D

DC-SD-22 DC-SD-23 DC-SD-24 DC-SO-25
2 -2.5' U-4" 2' -2. 5' 0-6'

11-5-B4 11-5-84 11-5-84 11-5-84

580 J 81 J

110 J
490 J

CS-D

DC-SD-24
1 . 5 - 2

11-5-86

8 2-Mfthylpkenol
9 bii<2-Ckloroiiapropyll ttktr

10 4-Ketbylpbenol
11 N-Nitroso-fl-DipropylMirw
12 HtitcklorntkMi
1! Nitrobtnient
14 Itopkoront
15 2-Nitrophtflol
14 2
17 Itnioic Acid
18 b
19 2,4-Dickloropkenol
20 1,2,4-Tricblorobcmnt MOO ) 390 J 74 ) 240 J 130 J 44 i
21 Niphthileitt 400 1 9500 } 190 J 120 J 330 J 100 3
22 4-ChloroaniIine
23 HtiicUorobutiditnt
24 4-Chloro-3-Mthylphtfiol
25 2-Httkyliiipktk*lti» 8400 J 100 J

9 24 HtiKblorocYcUpMttdifM
27 2,4,4-TrickloropkmoI
28 2,4,5-Trichlorophtool

0 i 29 2-CMorotiiphthiler.t
• 30 2-Nitroiniline

I •
t

t;

t
'4'

t'J

t
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>
f

t
"*

• II -
•

!̂' ''
• ;_;

•';__'

t

ft"!
- ' 4 t

j .'

•;::'
§:'•;
•
•
»•
•3
§'_;

§!:j
i''

•
t

Stdimt

till CSH C 6 I Bllf SUM S I K H CD-I CD-I CS-» CS-t CS t »-[ C S C C U D CS-B

SMPIE MIMER DC-SD-13 1 K-SO-14 OC-SD-15 DC-SB-14 K-SO-17 DC-SB-18 1 DC-SD-H DC-SD-20 DC-SD-21 DC-SD-22 DC-SB-23 K-SD-24 DC-SD-25
SAHPIE DEPTH 0-4' " 2'-3' 0-4' 0-4' 0-4' • 0-4' 0-4' 1.5'-2' 0-4' 2'-2.5' 0-4' 2'-2.5' 0-4"
DATE SAMKED 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84 11-5-84

1
2
I
4
5
4
7
8
9

10
11
12
11
14
15
14
17
IB
19
20
21
22
23
24
25
24
27
28
29
30
31
32
33
34
35

DiMtbyl Pbthilitt
(ktnipbtylnit
3-NitroMiliH
Actfitpbtbtflt
2,4-Dinitropbinol
4-Nitropbtnol 2400 J
Dibtfliofurin
2,4-DinitrotoluMt
2,4-BiMtrotolutflt
Dittbylpbthilite
4-ChloropbMyl-PhMylttbir
Fliiornt 3900 J
4-NitroMilint
4,4-Dinitro-2-Mtkylpkt*ol
N-KitrotodiphnyluiRt
4-8roiophti)yl -pbtnylttktr
Htiichlorobnitiit
Ptnticblorophnol
PbtfiMthrtM 15000 J
Anthricnt
Di-n-butyl phtbilitt 580 D
Fluoruitbnt 11000 )
Pyrtnt 13000 )
Ekityl Btflzyl phtbilitt __ _.._.
3,3'-tichlorob«i2idint
B«i2o(i)Antlirictnt
bii(2-ttbylhtiyl| pbthilitt 9900 ) 9900 J
Chrystnt
Di-n-octyl phthil.tr 2400 i 120 j
8rn:o(b)Fluoririthtfit 3400 J
»n2o(k)Flvoriittbmt 720 i
Dtfl20|i)Pyrtnt MM J 1800 J
IndMo(l,2,3-cd)Pyrtflt
8tn2D|q,h,i)Ptryltiit
Dibtn2(i,h)Anthrice<it

1900
940 J

570 IJ 940 J 300 J

1400 1
.__._..__.. 83° J

430 )
540 J 150 J 5300

1200 J
270 J 940 J

2400
1900 J
490 J 310 1
850 i 1400 1

390 )
1400 J 1800

210 J
370 J

280 J

91 J

99
160
94

410
95

200 i

210 J

280 )

440 3

380 J
740 J
550 J

920
480 J
590 J

550 J

130 J

370 J

810 3
500 J

4400
4500

3300

4400
190 J

75"0
440 J

4500
4300
1500 J
4000

220 J -

120 J 130 J
370 J
290 J

450 J 230 J
440 )

1000 300 J

2000 1000

940 350 J
1700 530 J
440 J 110 J

1700 470 i

DC-SD-24 : 4
1.5--2 " '••

11-5-84

- . .

79 J
130 J
120 i

72 J
83 J

200 J
"'

84 J
100 1

91 J



I—— r

s s s s^ o •= •<•*

a - =

S m i
-O -O

S'-o-i.

2?*
(A W* -O

a-i

S g S S

8 2

I 5

^ I CD1 a i
- a =

I
I

^ a i

83
(/> ir» rf»

*e 3 c* - - *»to *- H£* « a.

s

S £

•»̂ G wa. .a m

Is!
5 S S?IIs g t^--.5
f|f|f|

o - c ; ;



Stdiunt Put/Kill

•3

I

»

SITE

SAMPLE NUMBER
SAMPLE DEPTH
DATE SAMPLED

CS-I

K-SI-13 1
0-6'
11-5-84

CS-I

K-SD-14
"r-y
11-5-84

SITE II

DC-SI-15
0-4'
11-5-84

SITE M

K-SD-14
0-6'
11-5-86

SITE M

DC-SD-17
0-6'
11-5-86

CS-I

DC-SD-li 1
0-4'
11-5-84

CS-I

DC-SD-19
0-4'

• 11-5-84

CS-I

DC-SD-20
1.5--2'
11-5-84

CS-C

DC-SD-21
0-4-
11-5-84

CS-C

DC-SD-22
2I-2.5I
11-5-66

CS-C

DC-SD-23
0-6'
11-5-86

CS-C

DC-SD-24
2'-2.5'
11-5-86

cs-t
DC-SD-25
0-6'
11-5-64

"CS-D

DC-SD-26

11-5-86

~ cs-b —— r-
DC-SD-27 i .!
0-4' ""••
11-5-84 ;'

1 Alpni-WC . . . - - . . . - . . . -...„.....

2 BrU-BHC
! NIU-NK
4 8»M-IHC Uindtnt)
5 HepUchlor
4 Aldrin
7 HepUchlor Eponidt
8 EdosuKM I
9 Duldrtn

10 4,4'-DDE
11 Endrin 580
17 EdcuKan II
U 4,4'-llD
14 EndosuHin Sulfttt
15 4,4'-DIT
16 NttlHKychlor '
17 Endrin Krtonr
18 Chlordint
19 Tomphtnt " """ ""
20 AROCLM-1016
21 AROCLOR-1221 :
22 ADOCLM-1232 ——''
23 AROCLM-1242 20000
24 AROCLOR-1248 ^480000 C _ 440 8830 5200 _ 8700
25 AHOaOR-1254 "" - - - - - 470 --• 4JM - - _ - - . |<]OM £ 14000 C 9300 11000 1600 J " - . - - - - - - J-/^-
26 AAOCLOR-1260 10300 ) 46000 C 430 J 2700 I 7700 54000 JC 5400 JC 5000 J 7800 J 4500
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' SITE

J SAMPLE NUNKft
4 SAMPLE DEPTH
•> DATE SAMPLED
e

' | I AUiimn
° 2 Antiwny
'J 3 Arsenic
'" 4 lanui
"| 5 Beryl 1 nil
" ...... . .. * 8or°*
'• 7 Cidiiiu
14 9 Chrotiui, trivilrnt
'=> 9 Cokilt
" 10 Coppir

11 Iron
12 Lud

' • 13 HanjMitu
14 Htrcury
15 Nicktl
U Stltniui

••'! 17 Sllvtr
•-! 19 Thilliui
-| " " ' 19 T»
-<-i 24 Vtnidiyi
" 21 lint
-" 22 Cy)nid»

CS-I

DC-st-ie
l.S1-?1
11-5-84

5870

5.1 R
199

5.6
13
4.4
247 1

15000
44
191

0.18
236 HI

17
917

Km'
OC-S0-29 •

11-5-86

11804

5.6 R
342

.— .__„....

IS
5.8
35 1

16600
47
412

18 Rt

27
197

RANK

K-SD-31 t

11-6-86

10500"

5.2 R
277

2.1
13
5.4
31 1

15700
. 30
384

19 Rl

24
172

CS-A

DC-St-32
1.5--2'
11-6-B6

8570

18 R
430

18
34
8.9
2620 1

2I.DOO
225
123

2.81
745 Rl

k

14
24

1590

CS-A

K-SD-33
0-4"
11-6-86

4720

30
287

25
102
3.?
4430
37400
1900
69

4.46
310
3.3
26

74
20

1510

CS-» """

1 K-SI-34 1
0-4'
11-4-84

83I«"

R 76 R
287

22"
121

1 3130 1
36100
2034
46

5.62
Rl 255 Rl

23

-• - 4,2 -
23

1230

CS-A

OC-Sf-35
0-6'
11-6-B6

7210

21 R
732

31
206
27

1140') 1
36600
1600
296
3

559 Rl
3

33

" " 5 7
25

3420

CS-A

OC-St-36
1.5'-2'
11-6-86

9180

12 R
328

17
75
11

10300 1
21900
910
153

1.18
307 Rl

13

22
2740
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Surf«i Soil Volatile*

——— -"STTE SITTI" tilt 1 SITE silt 1 tilt 1 "snrs- SITE'B "•SITES SITE SHE'S" "STTET "SITE E

SAMPLE WMBtt
lOCATION/GRII
DATE SAMPLED

DC-SS-01
C-l '" '
11-10-86

K-6S-02
" S-l "

11-10-86

DC-SS-03
— • i-j

11-11-86

DC-SS-04
E-2
11-11-86

DC-SS-05
H-T ———
11-11-86

IC-SS-06

11-11-86

K-SS-07
— 1^2 —— •-

11-11-86

K-ss-oe
1-2
11-11-86

DC-SS-01
A-3
11-11-86

DC-SS-10
1-3
11-11-86

DC-SS-ll
C-3
11-11-86

DC-SS-12
D-3
11-11-86

DC-SS-I;
E-3
11-11-86

DC-SS-14
F-3" ~~
11-11-86

8C-SS-15
• - G - 3

11-11-86 '

T
2
1
4
5
6

~7

»
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
n
26
27
28
29
30
31
32
33
34
35

CkloroMtkM*""
iroiHttluiii
Vinyl CMoridl
CMerottKtnt
Ktthvltnt Chlorilt
ActtOAt
CirbM tturtllt " — -
1,1-DickUrottkni
l,l-liclil*rMtkMf
tr»fn-l.2-01elilorMtknn
CM ore tor*
1-2-tichlarottkMt
7-MWoo* IWt) ---
1,1,1-TrickltrottkMt
CtrkM ItlritMoriO
Vinyl Aciittt
IroMdicMoroMtkMt
1,2-licklorefraMH

M I
21 U

12 I
21 W

}} I
2) M

42 I
48 I

63 I
41 I

61 I
25 Jl

27 I Jl I
55 I

H I
37 I

431 -jrr "SI I 37 I 57 I

Tricklorottknt
DikroMCklorMttk***
I,l,:-Trickloro*thint "
Imtnt
cit-l,3-licklaroirottnt
7-CHorStlkyTVinyl EtMJr"
IroMfari
4-«fthyl-2-p«fitMioni

Ittriclilorottktn*
1,1,2,2-TttricklorMtkMt
Toluint
Chlorob**n*i '
CthylbMitnt
Styrtnt
Totil Ivltnrt

1 1

22

8 J

11 J

18 P

16 J

63

36 I

105 I
27 IJ

26 8
18 »

42 I 16 P

280

50
22 8
24

14 J

12
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SvrfKt Soil Vclitiln

.... — _... .

1
:
3
t
5
6
7
8
9

10
11
12

— - IS
14
1}

--- H
17
11

. ir

24
21

-"- - 22
2!
24._.. ............ n

21
27
23
29
30............... Jf

32
33
J4
35

-

SITT WTT1 ̂ ITCT SITI B ' SITE 6 SITE r""" SITI B SITt B SHE 6

SAMPLE NWKII JC-SS-31 1 DC-SS-32 K-SS-H DC-SS-34 K-SS-35 K-SS-36 DC-88-J7 K-SS-38
IflCATIM/BRIJ • • • • " " I-J — C-5 1-5 E-5 F-5 ' —— g-S"""' —— IT-5 ~ A-4
MIE SMPUD 11-11-Bi 11-12-86 11-12-86 11-12-96 11-12-86 11-12-86 11-12-86 11-12-86

CMoroMlMiif
IroMMthM*
Vinyl CMorUi
CMorottKwti ' " - • • •
H»thyl.fi» Chlori^ 90 I 3^ I 230 I 46 1 23 > 5} 1 69 1 40 1
Acttont 36 1 30 1 170 1 19 BJ 2J 1 48 » 43 B
Carbon Illtlfllt . . . - -_ . . - . . .
1,1-DicklorottkMi
1,1-DkklorottkMi
trwt-l,?-8lckl»rwtknt ' -...--....
Chlorofori
1-2-ticklorottktnt
2-IUt»hOM tl«) • • - • " - . . • • - - - - — - -,j-| — -- ........... 5 J | - -4T1 - •- • ji • • ! • • • jj |
l,l,l-Tri(klofMtkM(
Cirta T»tr«cklorite
Vinyl Acetitt - ' • • • ' . . . . . . . . . ...........
Irwod i c hi orutt k«it
1,2-Dicklororroftnt
trMt-i,3-ll(iil«ri(rd*Hi ' • ... . . . . . . . . . . . .,...._ . ................
IricklorotlkM* 11 J 19
ttkroMCkltrMttkM*
1,1,2-TricMofotlkMi* ' • .—— - ........ - _ ..._..._.....
leottM 2 J 80
cii-l,3-DicliloroprofMf
7-Cklorottkrl Vinyl Etktr . . . . . .
IrMofor*
4-Hetkrl-2-pt»tMiont 190 29 J 2000 68 100 140
2-HtiMMt , ' 16 M - " 8 9 8 ' ——— —-.-... .......
IftrtcklorMlknt 21 12 J
1,1,2,2-lttrMklorottkmt
lolgtfit ' " a 1400
CklorokMitM 18 40
Etkylktnitnt H 140
Styrtnt " .-— ....
lottl lylraet 150 170

.......... . .._..... . ..... .. . . .. ————— ...... .._.._.... . .

SHE G SITE S ' SITE S • 'SITE E ' SITT B

DC-SS-39 DC-SS-40 DC-SS-41 K-SS-42 DC-SS-43
1-6 C-6 D-6 F-6 1-7
11-12-86 11-12-86 11-12-86 11-12-86 11-12-86

63 t 40 1 37 t 60 t ?« t
66 1 150 1 41 1 !>8 t 71 tJ

59 | 46 I 37 B 39 » •-—•--« t

4 )

12 J 31 , 34

33

DC-SS-44* DC-SS-4M

11-1>B6 11-11-66

••: t
18 tl

k'.. t
28 j
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I
Surfict Soil* Snivolitiln

K
............ -$JTE .................. -JITI s - —wi —— HUB ••-• sine -JITEE--- SITTB — -sirrs SITES SITES S I T E S S I T E S ' - s i r r s - SITES — smr

SMPti IMHEII K-SS-fll 0C-SS-02 BC-SS-03 K-SS-04 DC-SS-OJ K-SS-41 (C-SS-07 DC-SS-08 DC-SS-09 OC-SS-10 K-SS-II K-SS-12 DC-S3-1J DC-SS-14
lOCHTIOH/SRIO C-l S-l ' I-J E-2 H-2 '" H-2 " 1 - 2 1-2 »-J (-3 C-! D-; E-3 f-Z
HTE SAWIES 11-16-84 11-10-86 11-11-81 11-11-84 11-11-81 11-11-81 11-11-81 11-11-81 11-11-81 11-11-B1 11-11-81 11-11-81 11-11-61 11-11-61

TMiwol '""" ".' '••'"——
2 titl2-ChlorMthrl)itktr
! 2-CkUrapkMol
4 1,3-tlchlorokMitM
5 1,4-ticklorvfcMitnt
i Itntyl Mcotol

• 7' 1,2-DlcklarekntMt
8 2-ltetkylphtMl
f kit(2-Ckl«rtiupr>pyl) ttktr

10 4-H*tkylpl»ni>|
11 N-Nitr«io-i-lipr*pylMlM
12 MtucklerottkM*

ih

•

•

•

•

14 liophoroitt
15 2-NitropktMl
II 2,4-mwthyIpknol " " " ••-
17 Itnioic «cU
18 m-|2-CM»ro*tHoiy|Mtk»M

20 1,2,4-TrichltrokMitM
21 NipktkiltM 810 ) 14000

"77~'4-CMdrd»iiitTiii —— " — -— — -- - —— •— •- —— ..-..—--.......-.....-.-....——.- ——————— ————— ...... .. . . . .
23 Hc>tcKlorobgU4iMt
24 4-CMoro-3-MtliylpllMol

"" ~ ' ~~ ' ———————————————————————— -_.-..- 1000
21 HtiicMorocyclopntadint
27 2,4,l-Tri(Mor»pKt'«ol
28 2,4,3-TricMoropltMol
29 2-CklorHi<pMlultiit
30 2-Hitroinilint

•:••id



SvrtiCt Sfiilt Sni*oUtil(t

H -

SMPIE NUIUII
IOUTHN/MII
Wit SMPUD

" T"Pkt*ol ' ' -•• "•"•"• —— "-
2 kUI2-Cklorottkyl|ttfctr
I 2-Cklor»pkf»ol
4 i.MicMoroktnitnt
5 1,4-DicklorottAim
6 »ti>tyl /tlctkol
7 1,2-tichlerokMttRt
I 2-H«thylph»fM)l
9 ku(2-Chlorouopropyll tth»r

10 4-NttkylphMol
11 *-Nitroto-n-liprftpyluint
12 HcitcklortttkiN
15 KltrobntMi '
14 lupkoront
15 2-NitropktMl
14 :,4-Di«tkylpkenol "
17 Itr.ioic tci<
18 tifl2-Cklcrotlkoiy)MtkM«

'If 2,4-licMtro»kMal
20 1,2,4-TrickltfokmtMi
21 NipktlKlcM
7? 4-CMofMdiliM
23 M»i«Hlcrolwti<H(i*
24 4-Chloro-J-MtkylphWOl

-JITEf

K-SS-li
6-3
11-11-14

SITf S ——

K-SS-U 1
B-J •"
11-11-84

SITE 6

K-SS-17
H-J
11-11-84

SITES --

oc-ss-ie
»-4
11-11-86

"snr« —— SITET —
K-SS-lt

11-11-16

K-SS-20

11-11-84

•stirs
K-SS-21

11-11-86

sm s
DC-SS-22
E-4
11-11-86

SITES

KC-SS-23
F-4
11-11-86

SITE E

DC-SS-24
G-4
11-11-86

SITE S

DC-SS-25 1
E-4
11-11-86

SITE 6 ••"

DC-SS-26
H-4
11-11-84

• "SITE 6 •

DC-SS-27
1-4
11-11-86

-STTtS-

K-SS-29
J-4
11-11-86

2i Ht»cklorocyclopMt<4iMt
27 2,4,i-TricklerepkMol
2fl 2,4,5-Tricklorophtnol
2? 2-Cklor(wipkikilti»
JO 7-«itr«nilin(

22000000

W J
120000 1800 J

78 J

8? J

120 J
180 J
110 J

140 J I860 )

1000 ) 34000 J

•
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f

Surlut Soil SftivolUiltt

t"
i

§

•i:
•:
•i:
.:
•
r

bl l l S bill 6 Slit B

SAM>IE MMKR
LKHTIOK/BI1U
DATE 5WIEII

~~1 Diittkyl PIlMIitt -
2 *cn<pktyli)>(
I I-NitrMni I IN
4 Acmphthmt
5 :.4-»iMtroph«ncl
t, 4-Nitrophtitol
7 DibMZDfuru "•""
8 2,4-DinitrotolvMt
9 2,1-tinitrotoliMM

10 DiithylpMhjliti
11 4-CMoropKnyI-PMnyltthtr
12 FluorMi
13 4-»lr*M11lM
14 4

K-SS-01 DC-SS-02
C-l " 8-1
11-10-84 11-10-84

OC-SS-03
I-2
II-11-84

K-SS-04
E-2
11-11-04

K-SS-05
H-2 ~ • ' ••
11-11-14

K-SS-04
"H-2 •-

11-11-84

K-SS-07
I-2
II-11-84

•snrr~
DC-SS-08

11-11-84

SITFB

K-SS-09

11-11-84

SITrt illt b

17 HtiicMorcbMitM
18

20
21 Di-vfctyl 170 U 2800 I

~72~~FluorMtkf««
21 Pyrnit '
24 butyl lra:yl pkthiliti

440 IJ
-480-

290 J

24 ttfiitlilAntkrictnt
27 bii(2-t(kyl(i*iyll pktktlilt
28 Chryitnt
29 Ol-n-octyl pk((itl<tt
30 taitolb)fluor«ntkm
31 InioIDFUorMlkni
12 lfi»olt)Pyrtnt

910 230 J 470

34 lt*2D(|,k,i|Ffryltne
35 Oibtn!(i,kl*Atkricfnf

220 J
170 i
310 )

410

190 J
280 J
84 J

230 J

320

140 J

140 i
47 J

BC-SS-10
I-3
II-11-84

DC-SS-ll
C-J
11-11-84

;.7o j

920 )

DC-S8-I2
0-3
11-11-84

DC-SS-13
E-3
11-11-84

tC-SS-14
F-I
11-11-94

2400 J 4700 )
4800 J

7800 J

940 J

9iO J
240 I

7V) J

1100 J

1300 J
1100 J

410 BJ

4000

2400 IJ

820 J

3100 f
1200 J

4400 J"
14000 I

H..
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•

•
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•

S«rf«f Soil Sfiivolitiln

tlU

SAWIE NUHKR
UJCATIOK/WII
DATE SAWLEI

tm s snc i siit e titrr "•" smr
K-SS-15
6-3
11-11-84

K-SS-li t K-SS-17
S-J - H-J
11-11-86 11-11-14

DC-CS-1B
A-4
11-11-84

DC-SS-H
1-4- ——

K-SS-JO
-C-4———

11-11-16 11-11-84

•flit S

K-SS-21

11-11-84

SIU 8 SITE S SITE 8 SITE 6 SUC 8 SITC 6 SITE 6

DC-SS-22
E-4
11-11-81

I809T 1100 J

2 ActfttpMylmt
J 3-KUr»Mlli«t

AetMpMhtM
2,«-linitropti«ol
4-Nitropktnol

r "DittriiofvriiT "" '" • • - - — • ....—... ..— - — . —
2,4-DinitrotolvMt
2,6-OUitrotoluM.

10 ' IltthylthtteTart - - - - - - •— • - - - . . - --..... — —...-- . . . . . . . . .
11 4-C»loropNtiiyl-M>fiiyltthtr
12 Fluortm

"lJ"'4-mir6i«THM"""" " • • • - — • • • " - - —— • — •• ———— .....-..— ......... _._-....... —— , ——————————
14 4,»-tinitr»-2-MtliylphMBl
I) N-Kitroto<likMylMiM
U MroMphenyl-pkmrlether " ~" . . . . . .—— - .
17 Mriuklorobwitiit 10000 J
It PtMicMortpktnol I200DM 1400000

"19 PhtMiittfM*' •" ——— ' ' 40WJ" "•• 37009T ' " 1700 J ~- ———————————— -
20 Anthricnt
21 »l-«-bti(rl pMhililt 3100 IJ
22 Fluorinlhrnf ' 44000' 4MOO " ' — '" - — — • • • •
23 f,rtM liOOO 71000 5800 J
24 Butyl Imjyl phtUUtf

~25 J,r-lieMofebMiTJtii*" —— ' —— " ' —— BMW ———— ' '" " -— — -- —————————————— •
2i IrniolilAnthrtctnt 27000 J
77 kn(7-flh»lli»iyll phlkiltlt
28 ChrrstAt 3fOOO J 39000 J
2? Di-n-octyl pMKilitt
30 »tn>olk)Fluoririthtfit 47000 48000
31 iMio(k)n»orMthw» ••"•" .........._....— ...............
32 IniolilPyrtnt 22000 J 20000 J
33 l(i<n>oll,2,Jf<|Pyre<!»
34
35

K-SS-23
F-4
11-11-84

70 J

DC-SS-24
S-4
11-11-84

DC-SS-2} I K-SS-24 K-SS-27
G-4 H-4 1-4
11-11-84 11-11-14 11-11-84

340 IJ

HO tl

1 . ......

12000
1200
300 J
1700 I
2200
B:.O

no
440
1100
99 SJ

1800

840
1100
430
1200

5M'0 J

10000 )

DC-SS-28
-J-4-
11-11-84

18000 J

4700 0
9000 J

5100 J

4400 J

10000 J
4MO J

23000 J
——— 180

330 IJ
4900 J

170 J

J I



SurUtt Soil StuvoUtilM

— -~ -- - -- - - - - -

... (
2
3. ...... . . 4

5
6
7
8

.. ... 10

11
12_ . — — tj

14

16
17
18
19
20
21
77
23
24

---••- ~~-~2J

26
27

• ' - 28
29
30...... . „.., .31

32
33
34
35

SITE IIIFI HTf 8 »lll 6

SMPLE IM18ER K-SS-29 DC-SS-30 DC-SS-31 1
XOCATIOH/SdlO " »-5 "' 1-5 ' 1-5
DATE SMPLED 11-11-86 11-11-86 11-11-86

OiMtHyl PktkiUU " " "" "" ~ ' '
Acmiphtylmt
)-NitroMlliM
Actniphtktnt '"""" """ '" .. . .-..--.
2,4-Oirulrophtnol
4-Nitrophenol
Dib*n<ofvrM
2,4-tinilrotoluM(
2,4-tinitrotoUfin
licthylpltttitUtt • • - ' - • - • - • - - - • • - - - •
4 -Ck 1 orophmy 1 -Pkwiy 1 1 Iktr
Fliiortnt

4,6->initr»-}-wlkrlphtMl
N-NitrnodipknylMlM
4-lrocaplinyI-phtiiylilktr
HtiicMorokMint
PtnttcNIorophMtl
PimMtkmit ' '
ftntkntmt
tn-kutyl pklhilt'tt
FluorantkMt
Pyftui
Butyl 8titiyl pMhilttt
3,3'-«lcM»rek«iUiM" " -- • • - • - • - - - -•
ItAioltlAntkrKM*
kil(2-itkylk*tyl) pktkilitt 2900 I
Chryini*
Ci-n-octyl phtkilitt
ttotolklFluorMtknt
iMioltlMiiortnlkMi
ItnzolilPyrini
lndtno(l,2,3-cd)Pyrni
t«i2o(g,k,i)Ptryltftt
»ik»«2U,k)»(itkr»CMt

_^-

r

... .. ..... ........ . . . .........._..__.... . .. _..._ ........ ..

SITE 0 SITt t SITE S SITE 8 SITt 8

DC-SS-32 DC-SS-33 DC-SS-34 OC-SS-35 DC-SS-36
[-5 --- -0;j ————— fry — ~-~py— - ~ -9.5
11-12-86 11-12-86 11-12-86 11-12-86 11-12-86

.-._..... — .....„_._.__.-...__ ._. JW j

95 J

*

9900 J 1600 J
2800
600

...... . . . . . . . . uoo

3100

2100
1400 J

2700
2000 IJ

4800

1900
1700

S50 J
1900

......... .. .

... . ..-_. —————————————————— ........ .. .

SITE 8 SITE B SITE 8 SITE S SITF S

K-SS-37 BC-SS-38 K-SS-39 BC-SS-40 K-S5-41
H-5 «-6 8-6 ' C-6 - 0-4' '
11-12-86 11-12-86 11-12-86 11-12-86 11-12-86

1000000

21000000 1100 J
4900 J 920 J • • • • — '

110 J
880 J

7400 •-- -
5800 J 2440

. . . ........

1400 i
2500

8400 T 2500 • - - -

3600

1900 J 3900 J 1700 J
2100

530 J
2400

/ i

SITE B ••••"SJTT S

DC-SS-42 OC-SS-43
- F-6 ----- p-7 -

11-12-66 11-12-86

770 J

• 460 J

1500 J

20000 25000
15000 -

4100

""-•• -'70000
19000

10000

10000

19000
750T -• •
180 J 7800

5200
1530 J
5400



Surdct Soil Sttivolttilii

»

t

•

•

•

•

•

•

I

•

1

•

•

I

4i

1
2
3.... ... . 4

5
i.. ...... ... 7

!»11
12

14

17
IB

20
21....... ..2?

23
24

34
27...... .... .2g

29
30...... ..... Jt

1 32
1 33

34
55

1

|

1

SITE (IAHK BUM --SITU SITE J S1TET" • • • - - - • - - •

SMPIE NUMBER K-SS-44* DC-SS-41* 0C-SS-44 DC-SS-47 OC-SS-4BI
LOCATION/BUD ' 51 HE HE ...
DATE SAMPLED 11-11-84 11-11-84 11-13-84 11-13-84 11-13-84

liNthyl PMMiU " •

3-NitroMiliRt

2,4-Oinitrophtool
4-Nitropktnol
Dlbtniofurm
2,4-tinitrotolNMt
2,4-Dinl(r«UluMt
DitlhvlpMIitUtt ' " " ' • - • • - • " - - • - • . . . . . . . . . . . . .
4-CMorophmyl-PhMyltthtr
Fluor me

4,4-»imtr»-2-«ttliylpht«ol

Htxctilorobdiint

tatkractm
li-n-butyl phth»l»ti 150 J 1500 1 1400 B 230 J
Fluor jnthnit
Pyrene
Butyl ttniyl pltthilitt

bit(2-ttl)ylh*iyl) pMktUtt 240 J
Chry»»(i» "~ ~ —.— ...- . -...._-._..... ...
Di-n-octyl ibthaUit 79 M
dmiodilFluorjMhiM 81 )
Jnijo|l)Fluor»fith»n» " . . . . . . . . .
BmiolilPyrnt
ln<Mo(l,2,3-t<)Pyfnn
8t«iol),h,i)Piryl(«(
OibM!(»,M»nthr»c«n« ^^

- .-——. • - • -- -



I
I
i

Surlici Soilt Put/Wit

8ITF -SITE'S Silt 6

K-SS-04^
"TR

11-11-64

TlTTi———SITES

K-SS-07 DC-SS-09

11-11-86 11-11-84

SITTS sue s - sire s SITES '

K-SS-12

11-11-96

SITES

DC-SS-13

11-11-96

SAWU Duma

..— —— _

I
i
i

I

I

I

I

t

I

t

DATE SAWIEI

Mflw-IHC *
ItU-IHC
Dtlli-MC
Siui-IHC
HiptKhlor
Aldri*
HlplKMof Cp«tld»
Edotulfw I
litldrin

10 4,4>-IK
11 Endrm
12 EdouIlM II
1J 4,4'-»OI
14 EndotuIlM Sullilt
U 4,4'-lll
14 Ntlkeirchlor -
17 Endrin Kitont
19 Chlordut

20 AftOdM-lOlt
21 AROaM-1221

23 MOCIOR-I242
24 AROClOR-1249

K-SS-01
C-l
11-10-16

K-SS-02
6-1
11-10-16

K-SS-0!
I-2
II-11-84

K-SS-04
E-2
11-11-84

DC-SS-C5

11-11-84

OC-SS-09
S-3
11-11-96

DC-SS-10 DC-SS-11
(-5 c-J
11-11-96 11-11-84

K-SS-14 K-SS-1S
-F-I — - "B-J "

11-11-96 11-11-86

26 AftOCLM-1260

Jl J 77—- - 770

2730000 C 44000

4M 751 770 740 3800
14ST
18JO

24000000 C
27000000 C
21000000 C 174000 C 145000 J 897000

184000

305000 J

P;<J



^
:;«

|..»

]::,
!••

-•

oo9» oooi: ooo«9 3 ooooozz oooozi r ooozzi r oooni 3 mm 3 ooow ooottt 3 oooooog or ooooou r OMttz 09ji-»oi3ow 9;
...—._.... foixmi-—.......... ......... .... ... ..._...._..„.__.———nomu.————_3.00000C1...__________...__.............. jtthitnaoiw..ti-

<>ofo<: oooiz 3 OOOOH or oootn o ooooo9i ooooon oooin etji-muow t;

.Z£ZHN1301N..l2-...
iui-wnow u
ftOI-N130W 0{
._t»«0«9i_*l—

lOTfJOIH] It
uupuj f|

!«-.»'» (1
»lii»«»«3 H
a«-.»'t .« ....

II »»H"««« l\

3M-.»'L.Ol.
«?'PI»T« i

I "»M"»»3 9
L ...
9

3M-»)l«fl £
3HI-»1»I I

.DHI-»1'1»._I

99-H-ll 98-M-II 9B-II-I1 98-11-11 98-II-H 98-II-II 98-II-U 98-II-H W-ll-lt 99-II-H 99-ll-H 98-11-11 9B-II-II 99-JI-II 99-II-H «31«WS 31M - €
S-J -{-». t-t »-l »-H »-9 »-9 »-J .... »-3.. . .....M._........ 1-3 M »-» t-H £-S tIII9/NOIl»301

Oi-SS-30 6Z-SS-M e;-SS-3fl tZ-SS-30 9J-SS-3Q I {{-SS-30 K-SS-3J tl-SS-30 JZ-SS-30 U-S9-DC Ot-SS-30 61-89-30 Bt-SS-30 il-99-30 I »I-5S-3I K3IUIW 31dM»S

•J 311S 9 3115 9 31IJ 9 31IS 9 3119 9 3119 0 3119 3 3119 1.3119 . .1 3119. - 9.3119 9 3115 9 3113 I 31!) 9 3119 J1IJ

€

C

C



Surftct Seilf Ptit/PCIi

SITt

SAMPLE MMCII
lOCATlON/HIII
MTE SAHPIEI

SITtt -—smT — -jirr»- flit B TITTT" S I T E S S I T E S SITES SITES

•C-SS-JI I K-SS-32
I-5 C-5
II-11-84 11-12-14

K-SS-I1
•-S
11-12-84

DC-SS-34
E-5
11-12-84

K-SS-35 DC-SS-U
F-5 —— 6-5
11-12-84 11-12-84

OC-SS-J7
H-5
11-12-84

K-SS-38
A-t
11-12-84

K-SS-3?
I-4
II-12-84

DC-SS-40
C-4
11-12-84

OC-SS-41
D-4
11-12-84

OC-SS-42
F-4
11-12-84

S I T E S

K-SS-43
t-7
11-12-84

OC-SS-44 • DC-SS-45' .

11-13-84 11-11-8*

p::i

t
•

2 8H.-MC
t.lti-WC
t<m-IHC IllndMil
Hfpttchlof
Aldrin
NiftKMortpoildt •
CdotulfM I
Ditldrin

10 4.4'-DDE
11 Endrin
12 Edotulfift II
13 4,4'-lll
14 EndotulfM Sulfitt
15 4,4'-HT

"U Hftko«yclilor""7'
17 Endrin KttMt
18 Chlordint

~n 'ToupWiit" ~
20 ARtCLOR-lOU
21 AMCLIM-1221

'22 MIOCIIWI-I232
25 AMXXM-1242
24 «OCLO(t-1248

-25 ttOCUHH254
24 ABOCLOR-1240 12400 J 25400 ) 5250000 C f4000 144000 C 151000 J 8700 544000

117000 JC
279000 C

24400 J

85800 52800

17000

30100



OW-WOUV f{ " 1
IMIrWHOW.JZ. ___ . ___

zizi-wamv :: "•*•
a .... _ ..__..
II

iioi-ootxni* oi
i .41 _. _. __ . _

•-•

•
?

t
»!-»)•« I

I.......... __ .
•

W-tl- l l M-SI-II M-tl-JI 03WWS 31M
3K 3D 3S JIW/NOI1V301

It-SS-M a-S3-M »»-SS-M «3H«n« 31«K
I

f .sin... . f 3iis r jus jus
C

OS

C

) c



I (
I

Syrfict Soil IIWIIMC

II

SITE

> SMPIE MMER
• ' " ' IOC»TION/GBIO
•> MIE SAHPlEt
«
/ ' 1 Alviifiui
a 2 tatUmiy
• 3 Aru*ic
i,i " 4 tirUt
ii 5 Itrylliui
it 4 8oro«
,j ---••-- -7 CdliM
14 8 ChrMiu. trlviltut
„ 9 Cobtlt
i. "'"" " IO"Coppir " " '

11 Iron
12 Ltd

,v " 13 KlMimt
..> 14 Htrcvry
,, 15 Ricktl
« - - - - - - - j j S(|(niul

,t 17 Silvtr
,. 18 thilliui
j» l» Ii*
a, 20 Vmi4iu*
« 21 lint
/n 22 Cyinidt
.'u

Jt

J.I

;;•
1

41

SITES

DC-SS-41
C-l
11-14-84

11444 •

4.8 R
'US

~ ~7.4
14

4.2
- - 3 2 7

19444
143 1
334

4.14
22

25
299

SITE S

DC-SS-42
G-l
11-14-84

14940

4.9 R
"174

T.4 '-
15

7.8
344

24344
1341

"795 "
4.23

25._. . .

24
444

— •

-

snrr

K-SS-43
1-2
11-11-84

7124

5.7 R
151

1*1

12
4.4
147

15744
48 1

-—•740

II

24
188

SITE'S —

OC-SS-04
E-2
11-11-84

• 9474

5.8 R
145

-• 1.7
14

4.4
245

17444
99 1

— — 329 •

22

23
281

-SITES"

K-SS-05
H-2
11-11-84

15344

5.8
222

4.3
21

8
392

25900
232
33T

4.11
35

35
419

slit t

K-SS-44-- g_j ....... —

11-11-84

""•"" 11544' '

5.7 R
———— 774-—

— t.t
22

9.3
' ——— 577" ~

27444
I 2341

390
4

33... . . — _ ——

31
413

. ....... .._

tut f

K-SS-47-j_j. ..... .....

11-11-84

*74I4

7.5
—— 70}' —

14—
19
4

-•--7774-
24344

514 I
Ml

4
24

— -- — •— — ——

22
975

SITES --

OC-SS-48
1-2
11-11-84

" 5954

5.4 R
~ I3J

- - j.j
U

5.4
475

13844
131 1

"217-

14
—— • — - •- •

14
354

....

' SITE S

DC-SS-09
A-3
11-11-84

9294

13 R
13840

' 14
119
15

1240
38400

455 I
.....J2J

4.4
340

4.2

139
4584

SITE 6

K-SS-10
1-3
11-11-84

7880

5.4 R
575

4.4
52

8.5
240

18000
334- 1
171
1.3
84

5

31
5130

SITE 6

DC-SS-ll
C-3
11-11-84

2790

5.4 R
20200

4.3
39
12

487
29844

414 1
94

1.7
41

75
794
4.8

-

SITES —

DC-SS-12
D-3
11-11-84

23344

24 R
7340

8.1
44
13

1434
45044

711 1
154-

14
382

129
23944

3.3

SITES

OC-SS-13
E-3 -
11-11-84

. - 4784 "

12 R
149040

- 4
24
89

•- - 4J«
22204

310 1
129'

2
42

29
6110

2

SITE 6 •

(C-SS-14
f-3
11-11-64

' 4710' -

8 R
47300

4
52
27

'485"— '
22404
2950 I
191
7.4

48
. . . . . . _- _

44
1840
7.8 • ' • •

*"iH
J^"
.Pi



- - ---- -

C'7

OBZt

Cfe

1 98
£

til Jk7

1 009«
out

III Zt
- IHi't -

>'i
. .. 0001

i u

W*M

98-II-M
k-f

eZ-SSOO

......._. - 9.J1IS

ottt
it

1 tt
9Z

M LfT

t OH
1 OOtBZ
-BI9 -
u-s)

IH 11
ID if

09»l
1 01

099»
BOI

Id ft

1 09

|U age

1 08«
1 OOitt

OZOI
It'9)

III ttl
IH-1Z

06U
1 II

otot,. • Mt"

98-it-n
t-1

iZ-SS-3«

33113

98-II-II
... . l-H

9Z-SS-38

— . 3 3113

i'l
OOtlt
{i

. 91

in rt

1 (£1
£I'I

IH I0{
1 /tt
1 OOZ6Z

0061
10-5)

IH 0(
IH OZ

ozzz
1 »Z

tUt

98-II-U
t*9

1 SZ-SS-M

3 3113

r * T

OOZZ£

III <'£

i tot
ZO'I

IH til
nit
1 0089Z

08M

IH It
IH 11 ....

OK9
t 6£

, om

9B-II-II
1-9

K-SS-M

3 3113

ri
OOZ»Z
991

tt

<X
II
OOBOI

i ooni
OOiit
Otil

i»
A*

om
H ZZ

o:?i

98-n-n
t-j

£Z-85-30

3 3113

Z'£
OOU
It

.. __ =,

££
ri
to,

I 9iZ 1
00651
tB9 -.-
81
18
I'l. ........

OOtil
II tZ «

. Oiit.... ...__

91-n-n
t-3.

ZZ-3S-M

.... ...831J3 _

—— . ... ..

ft't
Ml
69

.^.

Z(
t
911
Z8» 1
009tt
ttt
ZI

f

00901.
tl 1

MM

9I-II-H
.. »-Q..
IZ-S3-M

1 1111

- - - - - - -

oom
OZ

ft
............._
it
fZ
kfcl

OM
OONZ
i£9. ....

»t
ti

t

Olife

0»

AIU

98-II-M
t-3

OZ-SS-38

.....

6'£
00»6I

.£91 .
IZ

£
tl
ZI

. MZ— ..
1 I9Z

0«98»
i£9
8-t

01

..0181 ....
HH

Ai/fc

98-H-ll
t-fl

61-SS-M

8311$.... 83113

- - • • • -

OOIZ£
(Z

(6
IfO
£61

1 iOZ
0089»
91Z .
(1
HI

...... .... ....

0015
IIZ

I '9

a
9'9

,.J£S ,.,... ,..,.,.
1 0/tl 1

0009t
... Mi .

ft
99

—— ...

-

009(1

K

ft
_.

Ml
rc
0191
OOOW1
OZ9I
II
16

I'l " «

.. OOU! .
H t9

J)fflfe

9B-H-U
t*V

8I-5S-M

..a jiii

..-OMI. .
H tt H

AIM

9I-II-II
£-H

H-SS-tt 1

.... ..8J11S...

4ft......
It
IZ
0/19

9I-II-II
t-9

9I-3S-M

83113

9 'I
OOBZZ
ttl
M"

»'9

ZZI
z-t

. «ZI _ . . .
1 OtZI

OOltl
till
II
Jtl
ft

.MM ... ..
H9t
tl
MtA

9I-II-II
1-9

SI-SS-M

.. 83113

... .... . . . .
|.r

.M-1

1 "l
'/i '

1

rr

ri
ir

a.*

1BIUIA1 77 t*7

Ml( (Z "

•«<»•«»« OZ »r

»M *' *•'
•«i mi ei "

•»M!S l\ "
•»!«I*S 91 .. ... .......... 'r

\»V» {I lr

, »JB5J«U It °r
IMUt4llt|| £| ["'I

M«1 ZI [•']
IIOJ) || "
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f
Surface Soil Iftorgiau

3

J

4

»

0

U

to
1 1

"
u
1 •*
IS

ttl
I/
III
lu

..,
4;

i!3

J4

itS

rft.

tl

.*U

20

Ji

J,'

1 1

.-,

. _. . .......

2

........_... |0

11
12

14
IS.... .. jj

17
18
„
20
21
22

SITE

SMPU HUnftR
LOCAIIOK/CftlB
DATE SMPLED

Mviiwi
Antiiony
Ariinic
Itrlui
(try 11 iui
toroit
Citafui
Chrotiut. triviltnt
Cob* It
Copptr
Irwi
U»d

Nircury
Nickel
Siltniat
Silxr
IhllllUI

"Tin -
VMiliu*
line
Cytnidt

JC-SS-44*

11-13-8*

7JZO

441

- --1. mi-
ll m

(4.1)
jj -

11400 1
40 1

3» »r

19 1

if
170

TWIT"""

K-SS-45*

ii-ii-e*
?2tr

7 II
32i

1.4
II

4.f
- -- jr

1*200
*8 1

SITFJ- '

DC-SS-4*
SE
11-11-8*

4810"

».} 1
J44

-7:1 lir
12) III

• - IIJ
, 52500 1

)4 1

SITE J

K-SS-47
HE
U-13-84

4JO

f.l 1
29

- - u 11
MODI
(If)

' - 414
241000 1

2) 1
III u/ ni "~ um m

0.41
U

22
1*2

"̂ T.

591

4J

•

JM 1-

4*

(

Silt J

DC-SS-481
HE -•- •' - - - -
11-1J-84

*"

t.4 1
24 '

t.f Hi
MO III
(1!)

tMJ1. ..._.„... ....._..._ .......

2(11000
M 1

— • HJOM ~ - — - "• - • " • •

J77I
. —— _ , . —— _._ . .__ ————— ._._ .

34

. . . ...... _. ..... . . .



SvkiiirfMi Soils Volitlltl

SITE SITES ' S I T E S ' —— BtMK SITES S1TFT ' "STTFT" BUMC SITES SITES SITES SITES - ItAKT "SITE S

SAWIE NUMBER DC -61-24 DC-61 -27 DC-68-29 « DC-62-30 DC-E2-31 1 DC-63-33 DC-6B-34 DC-64-35 DC-64-J6 DC-65-37 1 BC-B6-67 DC-6B-68 • DC-67-69
SAHPtE DEPTH 0-10' I0'-20' 5'-15' 5'-I5' '" '- 10' -20' 5'-20' 5'-20 V-1V 20'-30' 10' -2!'
KATE SAHPlEt 1-12-87 1-12-87 1-14-87 1-14-87 1-14-87 1-24-87 1-24-87 1-24-87 1-24-87 1-27-87 2-23-87 2-24-87 2-24-37

I Cklorowtktnt
2 BrotOMttxnt
3 Vinyl Ckloridl
4
5
6
7
8
9

10
II
12
11
14
li
14
17
18
19
20
21
22
23
24
25
24
27
28
29
30
31
32
33
34
35

Cklorottktnt
Ittthyltnt CMoriot
Acttont
Cirbon Disulfidt
1,1-Dichlorotthtnt
1,1-Dicklorottknt
(rins-1 ,2-ticklorottktnt
Cklorotori
1-2-DicklorottKut
2-ButMMt (IKIC)
1,1,1-Tricklorottktnt
Cirbon TttrKklorite
Vinyl Acttitt
BroaodicklorMttbMt
1,2-Dicfcloroprotlnt
trins-1 ,3-licbloro»ro»tiit
Trickloroitktni
DibrotockloroMtkMt
l,l,2-TricMorotU.jn»
Benitnt
cis-l,3-Dichloroproptnt
2-ChlorottkyI Vinyl Ethtr
Brtwofori
4-H«tkyl-2-»tntMoni
2-H«nnont
Tttruhlorotthent
l,l,2,2-Tttr)chlorotttiint
To 1 lint
Chlorobtnitnt
Etttylbtnitne
Styrent
lotil lylfitts

8 BJ 15 B 9 BJ 4223 B 7112 B 602 B 4 BJ 3 BJ 3 BJ 851 tl
32 B 266 B 4699 B 3048 BJ 10500 B 20 B 1980 EB 2250 EB 3302 B......... . „ - . . . . ._ . ... — ._.... —

36 B 27 B •- 27 B 15240 1 177«p T ~ "1100 1 22 B 1} B 3685 B

- . . . . - „ . . . . . . _ . ..._...._„ _ ... .. .

762 J

3 J 5 J 10140

435 )

9 J 13970 5207 3556

406 J . . . . . . . . . . . . . 27MO

584 J 1600 107 150 2413
164 J 1245 J

92 2794

1082 BJ
4118 B

435 J
1941 1

1141 J

9882

1176 J

11765

117647
27059 B

988 J

2235

48 B 441, SJ
18 B 15385 B

27 8 1492 t

_._ . •

3844

21538

4154

44615

!8462
1 J 538462 E

16923

41538

SITE 6 SITE 6 :

DC-68-70 DC-69-71

2-24-87 2-24-87

871 (j
12857 B

700 J

17286

2000 J

5143

6000

58571

12143
100000 B
14286

35714

4t5 BJ
6047 B

11628

«J5 B

45349

12791
581 J

941B4
197674 E

7209

U27» B

':.i



SukturfMi Soils Volitiles

I"!.

1
2
3
4
5
6.. 7

8
9

10
H
12
13
14
15
16
17
18
IT
20
21
22
23
24

"25
26
27
28
29
30
31
32
33
34
35

SITE - - • • • srrnr — STTTH ~ simr •- STTTH - mr~— snnr — nwr - CTTEH SITE H SITE H
SAHM.E NUMBER BC-H1-14 DC-H1-15 DC-H2-16 BC-M3-17 DC-H3-1B 1 BC-IH-19 BC-HB-20 » DC-H5-21 DC-H6-22 DC-H7-23
SWIPIE DEPTH 1V-251 35'-5<V 5'-20' 10'-20' 10'-20' HT-25' 0-10' tJS'-SO' 35'-!0'
BATE SMWLED 12-18-86 12-18-87 1-5-87 1-6-87 1-6-87 1-6-87 1-7-87 1-7-87 1-8-87 1-8-87

CMortMttliMt
BroMtttkMt
Vinyl Chloride
CMornthMt - - — . . — . . -
NtthylMt Chloriiie 710 BJ 13 } 13137 B 52 B 38 B 55600 B 59 B 39 B 32 B 38 B
Acetone 7099 B 30 B 21140 B 461 B 1135 BE 18070 B 49 B 15 BJ 2335 BE 319 B
Cirbon KUuHide — . - . . . - . —— ._. — .. ._.
1,1-BicMorotthtM
1,1-BicMorotthane
trifis-l,2-Dickloro*tkMt
Chlorofon 192 53
1-2-BicklorotthMt 12 J
2-BulMOM (NEK) 10948 B 271MB 2)0201 33
1,1,1-Tricklorottkani
Cirbon Ittrtcklorite
Vinyl AceUtt
BroHdicklorMttkani
1,2-BickloropropMi
trMi-I,3-lickloro*r>Ptnt " "
TricnlorottktM 10 J
BikroMCklnroMtkMt
1.1,2-TricMorotthtnt
Btn:tnt 41290 4 J 22650 254 71 22240 19
cis-l,3-Dickloropro>Mt
7-Cklorottkyl Vinyl Etktr - - - - - - - -....- ——— — _„.......„
Broiofori
4-Hethrl-2-(»nti,no«e 7852 J 909 E 554 14 J 9 J
2-He»inone
letrichloroethent 5445
1,1,2.2-IetricMorofthjne
Toluene 25804 11174 484 14} 74450
CkloroktfiiMt 451413 E 24 120800 307 77 12788
Etkylfecntmt 10000 4379 ) 12788
Strrene
lotil I^lents 19355 1510 J 23430

SITE H SITFK ' "STTFI STTTT"" ~STTT T ;

DC-HB-24 DC-H9-28 DC-ll-:-8 DC-12-39 DC-13-40
5'-15' 15'-25' 0-10' 5'-25' 5 --I5'
1-9-87 1-13-87 1-27-67 l-;8-S7 l-J'-j;

38 B 6 BJ 74<> li 2160 f (749 »
754 BE 1524 BE 2192 E>J 11340 B 16920 t

36 t 3567 B 10530 B 16*70 B
1692

- • - ~

J97 J 5265

_ _.„ —— _.

5265 ' i;54 J

658 J 7425 477 BJ
90«:0 £ 1350d 124900
15070 3375

19180 8100

H•"\



Suk(«r(tci Soils Volitilts

T- -- — - SITE

j SAMPLE NUMBER
4 -•——--- s(WfllE DEPTH
* DATE SAMPLED
a

^ ... ' ~~ ~ '[" Cnioroattkant
» 2 Broaoattkant
<• 3 Vinyl CklgrUi
10 4 CklBrotthartr

5 Htthvlnit Ckloridt
.; 6 Acttone

7 Carbon lisulfidt
14 8 1,1-Oicklorotthtnt
i»| 9 1,1-licklorottkaM

10 «r»M-l,2-Dicklorottkant
11 Cklorofora
12 1-2-DickIoroftliant
13 2-Butano*( IHEO
14 1,1,1-Trkklorottkant
15 Carkon It trichloride
16 Vinyl Acttatt

, , 17 Broaodickloroaathint
,, 18 1,2-DickloroaroBMt
.-.I " 17 " trans-I.3-Iickloroaroitni
,„' 20 TricklorMtkenc
j, 21 DibroMckloroattkant
..,i """ 22 1,1,2-Tricklorottkane
j.j 23 Btnient
ju 24 cii-l,5-Dickloroproa*nt
3, 25 2-Ckloroetbyl Vinyl Etktr
.,2 26 Iroaofora
,, 27 4-Htthyl-2-D»tanont

28 2-HfiMonr
29 Tttricklorottktnt

,. 30 1,1,2.2-Mrjcklorottkant
i. 31 Tolutnr

32 Chlorokmitnr
33 Etkylbtnitnt

4. 34 Styrtnt
4! 35 Total lyltnts

srrri
K-15-41
V-27.5'
1-30-87

5207
10541
.. ..

13770

3810

24130

2667

241JO
45720
7779

11049

' SITE!

DC-15-42
28'-3fl'
1-30-87

1 5310
1 6726

.. . —— ——— . . .

1 " ' 7774

._ ... —— .. _

637

2950

r 1657
14160

3061

1652

WE I

K-16-43
10 '-25'
2-2-87

B 1047 BJ
B 13398 »

—

1 7702 B

) 2156

4158

» 50B7
7854
5082

J 4158

KMK - • snrr1" SITE I SITE i SITE i suu SHE i SITE i SITE i SITE i SITE i SITE j ;
DC-1B-44 BC-I7-4S DC-I7-4* DC-17-47 1 DC-19-4B DC-I9-49 DC-110-50 DC-IH-51 DC-lll-52 DC-112-57 OC-112-58 DC-J1-11

3.5T-I2.r"~ir-23- "II';33' 6'-23' 24'-30' 15'-30f 6"-20" ll'-W 3.5'-n.5' I8.5--77.5' 10' -20'
2-3-87 2-3-87 2-3-B7 2-3-87 2-4-87 2-4-87 2-4-87 2-5-87 2-5-87 2-13-67 2-13-67 1M7-66

6 B 7 B 15 B 13 B 1117 BJ 418 BJ 636 BJ 852 BJ 46 B 17 B 17 B 5 BJ
10 J* 1950 El 850 El 914 El 13377 1 5289 B 6480 B 13861 B 708 B 1461 K 549 BE 562 BE. . ——— . . . . . .

3 J

IB 30 23 107311 4059 B 8640 B 14(761 168 B 12 B 27 B 22 B
432 J

. „ „. ...... . —— ... . . . . . . . . . . . . _ . . . . . _

648 J

1000 J 107 J 1008 J 3340 23 J

1 BJ

612 J

77910 1353 B 3170 1877 4B
10 3234 935 2644 10855i> 2040

588 J 283 J 8160 1035 J 96

867 J 102 J 2760 1620 J 80

ru



Suiiurfict Soils Volitiln

i SITE

j SAMPLE MMER
4 •"• —— ' SAMPLE DEPTH
> DATE SAMPLED

•> 1 CMoronthint
• 2 Irocotethttie
. 3 Vinyl Chloride

4 CMorotthtnt
ii 5 HeUyltne CMoride
a 6 Acetone

-"snrr-
DC-J2-12
1V-251

12-17-86

372 BJ
4487 8

bllt J

DC-J3-13
'0-191

12-17-86

3 BJ
467 8E

SUE «

K-K1-08
D-10'
12-16-87

6 1
212 8

""STTFT"

DC-O-25
0-10'
1-12-87

13 B
44 B

bllt I

DC-K3-32
10'-20'
1-22-87

9
1003

HIM

DC-LD-01 •
_ ————— ._

12-12-86

8 17 8
EB 32 8

SITE I

DC-L1-92
5--IO'
12-12-86

14 B
907 8

SITE i -
DC-L2-03
V-15'
12-12-86

141 B
449 B

smr~-
DC-L3-04
5'-15'
12-12-86

2278 B
4557 B

SITE I

DC-L4-09
10'-20'
12-17-86

8
32 B

SITE L

DC-L4-10 t
10'-20'
12-17-86

5 i
81 »

bllt N bllt II

DC-HI -05 DC-N2-06
0-10" V-15'
12-1S-86 12-15-66

4 BJ 6 J
45 B 11 BJ

nm

DC-NB-07

12-16-66

4
23

Sill P

t DC-PI -53
" " 0-11'

2-i;-b'

BJ 18 B
B 1025 K

8
9

10
11
12
13
14
li
16
17
18

20
21
22
23
24

26
27
28
29
30
31
32
33
34
35

1.1-OicMorofthm
1,1-OlcMorwth.nt
tr»s-l,2-0icliloroeth«ne
CMorotort
1-2-DichloroethMi
2-lutinont |Kt)
1,1,1-Trichlorocthaiw
Cirkon Tetruhloride
Vinyl Acetite
Broiodichlorotetlune
l,2-Dichloroprof»e
trmf-l,3-8ichloroirert*t
TrichlorotthMe
Dikrowchlorowtlunt
1,1,2-Tridilorottntnt
(enttnt
cis-l,3-Dicliloropropeiie
7-Chloroelkyl Vinyl Ether
DroMfori
4-MethyI-7-Dtfit«nont
2-H»inone
Tetruhloroethpne
1.1.2,2-TetrichloroetliMe
Toluene
Chlorob»n!»oe
Ethylttnzene
Styrene
Totil lylenet

U/H 231 W 8 291 16

20253 96 49

10000 8 16 8 14 J

13

188 B

141 4177

4 J 11 J

15

8 J 167

2051

7949

2179 26587

40 J

179 670 J

7 J 4 J

68 8 49 1 4 j

93 50

49

49
33

413

119

450



9

t
SubuirfKl Sail* Volitiln

SITE

SAMPIE NUrlBER
~ SAMPLE DEPTH

DATE SAHfLED

BITE P

OC-P2-54
25'-35'
2-11-87

- STTTT —

DC-P5-55
10'-25
2-12-87

~~5rrc r~~"

OC-PS-54 1
IO'-25'

2-12-87

SITED

DC-01 -59

2-16-67

Slit U

DC-02-40
20'-30"
2-17-87

Silt U

DC-03-41
"I0*-?0-

2-17-87

— srrro
DC-04-42
o-io-
2-17-87

STTFir -

BC-05-4J
8.5--20-
2-17-67

~ sin o
DC-05-64 1
B.5'-70'
2-17-87

BLANK

K-08-65 •

2-18-87

SITED

DC-04-66

i- 18-87

SITTO-

DC-09-72
0-15V
2-26-B7

Silt U

0C-09-7I.

2-24-B7

— StTFU—-

DC-OIO-74

2-26-61

- STTt 0

OC-010-75

i-It-87

I
2

4
5
6
7
8

10
11
12

14
15
14
17
18
'I*
20
21- -32
23
24

"75
24
27
28
29
30

32
33
34
35

Chlorotetruiii
BroMMethint
Vinyl Chloride
CMorofthint
Helt.ylene Chloride
•irlont
Ctrbofl Disultide
1,1-Dicblorottbnt
1,1-Dichloroethjne
trini-1,2-OicMoroetr>ene
Chloroiori
1-2-DicMororthtnr
7-Butinone (HEt)
1.1,1-TnchloroetbMt
CirbOA Tetrjcliloride
Vinyl Acetite
Brotodichloroutbint
1,2-DichloropropMt

5 BJ
1016 BE

2 BJ
55! H 41!

71 22 I 24 8 30 B

Tricblorottheiw
tibrMocblorotfthw(
1.1.2-TritMoroethine
Benitne
cis-1,3-Bichloroproptnt
7-CtilorNtKyl Vinyl Etbtr
IroMfori
4-Htthy)-2-pntiniii»
7-He<*r,(we
letrjcMoroethene
l.l,7,2-Tetr)chloroettiini
Toluene
CMorobtflitfic
Ethylbtfiitnt
Stvrene
Totil (yler.es

15
103 H

10 )
197

23
25641 K

10 J
405 BC

8J3 tJ 16 J
6VI BE 1146; K

34 1 nnt
1410

244 B

647

1244 B
4;

28

1447
44

141

30769

42
147

974

7612

79487
38442

144447 E

415385 E

74
37 J

244

4 J 878 bJ M'v 'fl ;;i
-.84,,

•.4| Kl
.'514 t

171 B 20 B 4444 B 7454 » »7Ct. 1

16 J

159
57 J

254

293 J
841 J

2439

21951

43)9
58974 1750

74 J 9103 34! J

K'- J 29487 1114 J

If IH_..
.!•>!



t
Suosurfict Soils Volitilei

-SITE"

JJ"

SAMPLE NUMBER
SAMPLE KfH
DATE SAMPLED

~ rThloroiethane '" ~
2 IrouMthaite
3 Vinyl Chloride
4 Chloroithini
5 Men.ylene Chloride
t Acttoni
7 Carbon tliulfltfe
8 1,1-Dichlorotthni
9 1,1-DichlorottltMt

10 tran»-l,2-tichloroethene
11 Chlorolori
12 1-2-Dichlofoethane
13 7-RutMOM IKK)
14 1,1,1-Trichloroftnm
15 Carbon TttrunloriO
U Vinyl Acititi
17 BrcwolichloroMthant
18
IT
20 Trichloroftktnc
21 DibroncliloroittkMt
Ti I,l,2-TricMoro«thant '
23 lenient
24 cis-l,3-DichloropropMe

"75 7-CM»roelliyl Vinyl n**f"
26 BroMfort
27 4-Methyl-2-pentanoAe
78 2-H(««none
2? TetracMoroetKene
30 1,1.2.2-letracliloroethane
71 Toluene
32 Cltlorobensene
33 Ethylbeniene
34 Styrene
35 Total Iyltr.es



i
•

Subsurfut Soils Stiivolitilti

SITT "STTtf BTFE6

SMPIE MMKR
SAMPLE DEPTH
tATE SAWLEO

1 Phtnol
2 bit!2-Chtorottkyllitter
3 2-ChloropkMol
4 1,3-DichlorobtniMi
5 1,4-DicMorobtnitnt
4 Bniyl Alcohol

"7 1,2-DichlorobMltiif
8 2-ll»tkylpt»«ol
9 bit(2-CMoroitoproivl) (thtr

10 4-lt»lhylptiniol
11 N-Nitroso-n-Iiproayluin
12 Hriichlorottluiw
13 NitrooMiMt
14 luphorMf
19 2-Nitropht*ol
li 7,4-tiMthylphHiol
17 Btnioic Acid
U t>i!-(2-ChlorwUoxy)wthint
IT -J,4-BitHoropliti(or
29 1,2,4-TricklorobMiMi
21 IhpktlMltiw
22 4-Chloroinilini
23 HKuhlorotuttdiMf
24 4-Cliloro-3-KthylpkMM>l

T5~ 2-lfclhyliiJpMlvjltM-•-—-•-
H Mtiichlorocyclop«it»di«n
27 2,4,4-Trichloroplmol
28 2.4,9-Trichlorophinol
29 2-Chloroitiphthilfitt
30 2-Nitro«iilii>t

K-61-26
0-10'
1-12-B7

DC-61-27
10'-20'
1-12-87

~n»r •
DC-68-29 *

1-14-87

SITE 6 -

DG-62-30

1-14-87

SITES

DC-62-31 l_

1-14-87

SHE 6

K-63-33
I0'-20'
1-21-87

H.WK

K-fil-34

1-24-87

SITES SHE 6

K-64-39
5'-20-

1-26-87

2374

DC-G4-34
5'-20
1-24-87

3750 J

SITE S

DC-65-37 I

1-27-87

177800

8743 J

4095 J

3554 )

SITE s "ItMR "SITE 6" iil it fc

4953 J 4124 J

38100
7874 J

254000
5949 J

13970 J

49530

DC-64-47 DC-68-48 • DC-67-49
!0'-30- 10--25'
2-23-87 2-24-87 2-24-57

DC-68-70
10'-20'
2-24-67

14118 J
103929
341174

B7WT-

120000 J
1092!! J
270749 ]

~m«»,
5428571



•
«
• ;

4

• '
6

/

• '
V

All

Sttburtuf Soil* Stii»olitilt>

SHE

SAMPLE NUMBER
SAMPLE DEPTH
DATE SAMPLED

1 Phtnol
2 bi>l2-Cklorottkyl)fth*r
3 2-Ckloropktml
4 l,3-Dicklorob«iitiit
5 1.4-DirhlarahMZ«i*

lire R silt H sire H

K-69-71 DC-H1-14 DC-H1-15
35'-40' 1V-251 35'-M'
2-24-87 12-18-86 12-18-87

241935 J
J0445I4I t 1190

sire H sire H

K-H2-16 K-H3-17
5'-20' 10'-20' '
1-5-87 1-6-87

13288 S
890000

sire H sire H

DC-HJ-U 1 K-H4-19
10'-!0' IO'-25'
1-6-87 1-6-87

477]

~ 764J J
48110

RANK

DC-HD-,

1-7-87

-surir

K-H5-21
0-10'
1-7-87

sin H
DC-H6-22
75' -50'
I-8-B7

iirnr
DC-H7-23
35'-50'
1-8-87

sire H

DC-H8-24
V-15'
1-9-87

Silt H

DC-H9-2B
15' -25'
l-U-87

Slit I | i

DC-ll-38

1-27-87

62 J
I"! .....

J ' :

i Dftuyl Alcohol
7 1,2-IicMarobMint
8 2-Hftkylphtfto)
I kis(2-Ckl»roiMpro*yl) tthtr

10 4-Krtliylpkfiiol
11 N-Nitroto-ii-Dipropyluiitt
12 HtxKhloroethant
13 RitrobtniMt
14 lupkoront
19 2-Nitropknol
U 2,4-DiofthylphmoI
17 Btnioic Acid
18 bis-(2-Chlorottto«y)ittlMnf
II 2,4-licMorophnor
20 1,2,4-rricklorokMint
21 NtpkthiltM

"72 <-CMoroMiliot
23 HciaclilorokutiditM
24 4-Chloro-3**ttky!phrnol
25 MltlliylnipktliilMi
U HtucklorocyclopMtidiMf
27 2,4,6-Trickloropkfnol
28 2,4,S-TricliloropkfiiaI
29 2-Chloronaphttialmf
30 2-Nitroinilinf

7923 J
'17354837 E 548 moo

177 J

10960 )

"8905 J

3014 J

1408 J 2640

15116 ,
109302

- -741935-
7MU45

612903

1671
4048 211400

2265000

347300"

282 i

-3301——
145 J 194600

1320

777 J ~

61 J
44 J

156 J

6713 1
2877 J

3425 J

179 J

:=;L



Sukiurfue Soil* Smvolttiltt

"SITE" "Blrt I inn——STTET SITTI H.MK" III It T* SITE I SITE! SITE I S1TET———STTTT—— SITE I

SAMPLE NUME*
SAHPU DEPTH ~
MTE SAHPIEO

K-12-39
v-zr
1-28-87

DC-IS-40
5'-l5'"
1-29-87

BC-15-41
V-37.5'
1- JO-87

K-15-42
28' -38'
1-30-B7

DC-14-43
10--25--
2-2-87

K-IB-44

2-3-87

K-17-4J
-J.5'-12.5'

2-3-87

K-17-44
13'-23'
2-3-87

DC-I7-47 »
I3--23'
2-3-87

DC-H-4B
4'-23'
2-4-87

K-H-49
24'-JO'
2-4-87

K-I10-50
15'-TO'"-
2-4-87

K-I11-51
- S--70'

2-5-87 2-5-87

23
24

-T5
2i
27
28
29
30

Phnwl "" " ~
ki>(2-CkUroftkrllttktr
2-CklDropktMt
1.3-DicMorokenmt
1.4-Oicklorokenim
ttftiyl Alcohol
l,2-Dickloroknii*»
2-H*thylpkMOl
biil2-Ckloroitopropyl| ttktr
4-HtthylpltMol
N-Nitroio-n-lipropyUiiM
HtiMkloroetktni
KitrokMint •
ItopkoroM
2-Nitrophml
:,4-Biittkylphnol
Btnioic Acid
bu-(2-CMorott«io«y)i»tk»M
2,4-licbloropkffi6I '" ' "
1,2,4-TrkklorokHiMt
Nipktlultn _
1-ChIoroMiIiiw ..-—._
Htiichlorokutaditnt
4-Cbloro-3-**tkylpkMOl

TTOWTJ"

18900 1
32404

324000

3U6 ) 5588M 2J420

247? ) 1397001 4490 1

"TOWT ——

72380
70140

1837'WO 159i J

U1M J

1485000
-9900-1-

825JOCO E 437200 E
43500 J HOO J
43I80 J

477400
44*40 J

II4400 100200 U2800

- 58420 I700

514500 1845 J

5880 J ——----- 7JJ80-T-
HfiicklorKycloptfltidint
2,4,t-Trickloropktiiol
2,4,5-Trickloropkniol
2-CkloroAiphthiltne
2-Nitroinilint

J'i



• (
•

Sutairficf Soil* Smvolilili*

«

SITT

SAMPLE (MISER
SAMPLE DEPTH
DATE SAMPLED

BITT i
K-I12-57
I.5'-I2.5'

2-13-87

!!Tf 1

DC-U2-J8
18.5'-27.V
2-13-87

9l!f J

DC-Jl-H
10 '-20'
12-17-84

SITU

K-J2-12
IV-2V
12-17-8o

BITt J

DC-J3-13
0-101

12-17-84

Bircr
DC-Kl-M

12-14-87

Biur
K-K2-25

~ 0-10'
1-12-87

9IU I

DC-K3-32

1-22-87

Sltt I BITE L Silt I Gi l t I Silt I

DC-LI-01 • DC-LI-02 DC-l2-«3 DC-L3-04 DC-L4-09 DC-L4-10 I
S'-IO1 5'-I5' 5'-15' 10'-20' ""I0'-20"

12-12-B4 12-12-84 12-12-84 12-12-84 12-17-84 12-17-84

———— "~T Pktwl '———— — — — " ~ ~"—————————— —————————.- . . - - H& , J517-J"

3 2-Cklorophnol 21J2
4 t,3-DicklorobiniMi

k1 . . S l,4-Dicklorolitn:tni 211 J 215 J
..•i 4 8*njyl Alcokol

;,, T •1,2-UCklorobMIMf 100 J
I'., 8 2-Nttkylpkfiul

I, ,1 f kii(2-Chloroitopropyl) ttKtr
',,: 10 4-Hcthylptmol 88 J 1087 J

|'i,l 11 N-Nitroio-D-lipropylHint

j i t ' " 13 KltrobMimf " " "——-- •—•• -• •• • - •————-—————-
k. ' 14 Isophoron*

,,, IS 2-Nitropknol
',. li 7,4-Dintkylpkraol

|.j 17 Bmzoic Acid
',, 18 bis-(2-CMorMtko>y)MthM(

20 1,2,4-Trickloroknint 74 )
21 NipktlulfM 17747 1S3 ) 48 J 1)4 i 532 1
T2 4-CMoroHiline "" • „ . . -_ .—. _
23 HtiidilorokutaditAi
24 4-Ckloro-3-Nthvlpht*ol

' 73 ?-MhyIii»pMI>ilHH ————' ~——————————.. ——. . ..- tnjg_-——————————^-j—————— . . ._ . . . . . . .. . ... _.^jj. f...—lvm-}-
24 Htiuklorocyclopt«ti4int
27 2,4,4-Tricklorapktxol
28 2,4,5-TricfclorophMol
27 2-CMorwipktr.»lMit
30 2-NitroMilint



SukiurfMt Soili Smvolitilti

•I"!

^

• siTt smr STOIC- nwr sntp -~~-snrr-— jnrr —HTTP S I T E D S I T E D S I T E D SITED SITED SITED-—•- tor -
SAMPLE NUMBER DC-Nl-Oi DC-H2-04 BC-Nl-07 « tC-Pl-53 K-P2-M K-PS-Ji DC-PJ-54 I DC-01-54 DC-02-40 DC-03-41 DC-04-62 DC-05-13 DC-05-44 I DC-OB-45 «
SAMPLE DEPTH 0-10' 5'-IV 0-10' 2V-3V—W-25 10'-25* 15'-25' 20'-3«' I0'-20' 0-10' 8.5'-20' 8.5'-20'
DATE SAMPLED 12-15-84 12-15-84 12-14-84 2-11-87 2-11-87 2-12-67 2-12-87 2-14-87 2-17-87 2-17-87 2-17-87 2-17-87 M7-87 2-18-87

1 Phnml ~ "" " - - - - - - — ~~ 3875 J ——————' —"—~ ' . .. . .
2 bul2-Chlorotthyl(ether
3 2-CMoropktnol
4 1,3-Dkhlorobennne
5 1,4-Dichlorobeniene 8875 J
4 taiiy! Alcohol
7 1,2-DickIorobtmmi J423 1 * ~ 2455? J
8 2-Htthylpktnol
t bi>(2-Ckloroiupropyl) etktf

10 4-Httkylpknol
11 N-Nitroto-n-DipropylMi*r
12 Htucklorottkini

14 IsopkoroM
15 2-NitropkMOl
l i 2,4-Diittkylpfct(tol . . . . . . . • _ _ _ _ _
17 S.niou Acid
IB bis-(2-diloroitkoiy)MtkMi
I T 2,4-B.cMoroplMmol —————•—• ------—- - • • —-••———-—————————— . _ . . _ _ . — — — — — . . _ _ . _ . . — —
20 1,2,4-TricMorobMtMl 24423 J
21 NipkUtlMt 34615 J
27 4-CklDroMilint - • • • • • • • • • • - • - • -- - -
23 HeiKhlorobutUimt
24 4-Chloro-3-MtkylphMol

"TT'T-Hrtkyln^ttlMlMf—————'———————————————.-.-..— ._._......—————————————————————— ——._.......
24 Hmchloro.yeloptiitjdi.il*
27 2,4,4-Trickloropkmol
78 2,4,5-TrickIoropkMol .
29 2-ChlDron.phtk.leiif
30 2-Nitroinilint

iL



I
I

Subiurftct Soili Smvoltliln

SITE SITE 0"~ '""TTTTir STTJ sm o - snnr
SAMPLE MMKR
SAMPLE DEPTH
DATE SAMPLED

K-Ot-W
1V-25'
2-18-87

DC-M-72
0-10'
2-24-87

K-m-n
1V-20'
2-24-87

K-010-74
V-IO'
2-24-87

K-010-75
I0'-15'
2-24-87

~r
2
)
4
J
4
7
8
1

10
11
12
13
14
15
14
17
18
ir
20
21
22
21
24
•R
24
27
28
29
50

bii(2-ChlorottliYllttbtr
2-Chloroptwnol
1.3-DicKlDrobtn:titf
1.4-DichlDrobtfiienc
Bwjyl Alcohol
1,7-DicMorobenitnt
2-Hethylptwiol
bii(2-Chloroiioiropyl) ttktr
4-tltthyl|>h»tiol
N-Nitroso-n-Dipropyluiiw
HtucMorotthut
Nitrabmiim
luphoroM
2-Nitropkmol
7,4-DiMthyIphtnol
Btiiioic Aci<
bis-(2-Chlorottlw>y)MiliMi
2,4-DicMoropkenor
1,2.4-Irkhloroktnini
MpktlultM
4-CkloroMilinr
HctKklorokvtiditM
4-Ckloro-3-KtkylphtM>l
7-lhtkylMplitUlwt —
Henicklorocycloptntriitw
2,4,4-Trickloropkmo)
2,4,3-Trickloroplwmil
2-Chloronjphthilrn*
2-NitroMilint

4654 j

72177

112821

100000

2S410
4707 J

7308

>;
»
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(

Subiurficr Soil* Smvolitiltt

SITE SITES SITf « SITFir

SMW.E NUNBH K-B9-71 DC-H1-14 DC-N1-19
—— — '- " SAIW.E DEPTH '* ' 35r-4fl* " 'ly-lf ~ 3V -50'

MTE SAMPLED 2-24-87 12-18-86 12-18-87

1 DiMthyl PhttwUtt - - -
2 Acmiphtyltnt
3 5-Hitr«MiliM
4 AcMipbtknt ' 2674 J
5 2,4-Oinitropktnol 13993 J
6 4-Nitrophtnol
7 Bibtfliofunn 4707 •
8 2,4-DinitrotoUnt
9 2,6-linitrotoliifM

10 DitthylpMktUU
11 4-CMoropkfiiyl-Pfcfiiyltthfr
12 Fluornt 11279
a 4-NitroMlliM ... . . . . . . . . . .
14 4.6-Binitro-2-ittkylph«M>l
19 N-Nitrosodipknyliiim
16 4-Bro*opktflyl-pk*nyltlhtr
17 Htiitklorottiiztflt 714
18 PtntMkloropknol
If PhMMthrm 7SJir~
20 AntkrutM I4MT
21 Di-n-kutyl pktkilatt 17442 BJ
22 Fluorinthtltt "^
23 Pyrmt 7591 J
24 tatyl Btn:yl pktbiUtt 23294
J5 3,I'-Dickloro»Mii«i*t
24 BniolilAnthrKnt
27 bii(2-ttkylk»yll pkthilitt

" ~ "7B Chryitnt
29 Di-n-octyl phtktlitt
30 BtfiiolblFluorinthtn*

32 BnuolilPyrtflt
33 lnd«io(l,2t3-cd)Pyrtni
34 B*niol9,h,i)Ptry)»nt
39 Dibtfl!(l,hlAnthrMtnt

-

(

Silt H SIIEH SITE H SITE H

DC-H2-16 K-H3-17 DC-H3-18 < DC-H4-19
V-20- — T0'-2r —— I0'-2flr " "IO'-25-

1-5-B7 1-6-87 1-6-87 1-6-87

377900 291 i
_. — .. ... — . — . . . . .

604000 709 J 11M

4B3200 647
•-— - -— - 1154000 E

4481 J
—— - -- - — — ——— — ~ - — . . . - . .

7114000 TJi J ' 1370 -
479900 198 J

25670 t) 1192 B 1267 B
1330000 ' .--——— H5 j ——
664400

377900
251 J

332200 •-- —————— —....-.—._

211400

271800
139900
113250

31710 J

...... _ .. ___

( .

mUK SITE H SITEH SITE H " STTTH -" SITE H -SITE T

DC-HB-20 « K-H5-21 DC-H4-22 DC-H7-23 K-H8-24 DC-H9-2B DC-11-38
0-10' 35'-50' 35'-50- 5'-l5" I5'-25P 0-10"

1-7-87 1-7-B7 1-8-87 1-8-87 1-9-B7 1-13-87 1-27-87

130 J

I4J J

247 J

191800
947 47 J ... ,STj... wt j
221 ) 129 J

1124 B 824 B 878 B 1042 B 1014 B 343 BJ
972 ""• 751 J 8905 J
935 1209 2877 1

594 1197 2466 J
541 614 305 J 15070
750 - 3380 —— 3973 J

1021 442 1507 }

780 2466 J

494

.

W'



Sukiurftci Soili StiivoUtiltf
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SITE Smr •" SITE! SITE I

SAMPLE MWBER DC-I2-39 DC-1 3-40 DC-15-41
SAMPLE DEPTH 5'-25' V-15' 5'-77.V
BATE SAMPLED 1-28-87 1-29-87 1-30-87

1 DiMtbyl Phtbilttt
2 AcHUpbtyltnt
3 3-«itro»nilini ,

" ' 4 Acmiphtliciit '
5 2,4-Binitrophtnol
4 4-Xitmphtnol
7 Dibffiioturin
8 2,4-Bimtrotolu«i«
9 2,4-Dinitrotoliwnc

10 littbylphthilttt
11 4-CMorophtnyl-Ph»nyl»tktr
12 Fluor nit
13 4-Kitroinihin
14 4,4-Binitr»-2-MthyIphMol
1) N-Nitrosodiph*nyluint 45900 J 100330 i
14 4-BroM>ph*iiyl-pltMylttlitr
17 Heiuhlorobnitne 117450 1270000
18 PtflUchlorophmol
19 PktHMthrnt ' ^2" "' 18000 J
20 AMhracMt . 203200
21 Bi-n-kutyl phthilitc • 203200
27 Fluortnthtne 705700
23 Pvrtnt 24000 )
24 Butyl Pftiryl pbtkilitt 139000 J
75 iJ'-DicklorobmiillM
24 ltn>ol>)A*thrice«t
27 bit(2-«thylbfiyl) phthtUU 31050 J
78 Chrysmr
29 Di-it-octyl phtbilitt
30 Sen:o[b]fluorjnttiffl»

32 lmio(a)Pyrt*t
33 Indmo(l,2,3-cdlPyrMt
34 Bmioli),h,i)Ptrylfrif
35 Oibfr,i(j,h|AAthr«Kif

SITE I ——— SITFT ——— KIMf -" -'SITE I SITE I SITE I SITE 1 SITE! SITE I SITE I IITE T

BC-15-42 DC-14-43 BC-1B-44 DC-17-45 DC-I7-44 DC-17-47 1 DC-I9-48 DC-19-49 DC-I10-50 DC-I11-51 DC-111-52
2B'-38- lO'-TS' ——— --- 3.5--I7.V 13'-73- 13'-73' 4'-73' 24'-30' I5'-W 4'-70" 74'-39"
1-30-87 2-2-87 2-3-87 2-3-87 2-3-87 2-3-87 2-4-87 2-4-87 2-4-87 2-5-87 2-5-87

,4014---. ... ...._

5584 J

14940 J - . ._

35420 i 4174 J 3075 J

. - _ - . _ _ „ . . . . . _ . .... ———— . . ^ . . . . - _ . . -

177000 32340 J 100800 43440 44800

1014*0 J 12495 J 1320 J
23100 )
34940 J 9728 15400 8500 10448 10332 11280
18480 T . . . . . . . .
49280 J 2205 J

4720 J
130900 2375 5535 48430 J 11000

5588

32430 J

I

..... ...._.... . . . . . . _ . . . . . . . . . . . .



(

Subturfitt Soils Snivolttilti

!ITf SITE I SITE I SITE J

SAMPLE NUMBER DC-112-97 BC-II2-98 DC-J1-11
-—— ' - SAMPLE DEPTH J.5'-II.5r I8.5'-27.y 10'-20-

BATE SAMPLED 2-13-87 2-13-87 12-17-84

Oiwthyl PhthtUtt
Acmiphtyltflt
}-NitroMili*i
AcmphthMt
2,4-Difiitrophwiol
4-Nitrophtflol

• •••- - - 7 DlbMiofurM " " "" - -" - - - - - - ...
8 2,4-DinitrotolnMi
9 2,6-DinitrotolufM

10 DltthylphttitUtt
11 4-Chloropkcnyl-PbMylttlwr
12 Fluornt
13 4-NltroMiliM ——
14 4,4-linitro-2-*ttkylphiMil
15 N-Nitroso4ipk**yluiM
14 4-BroM>plieityl-pkt*ylttlitr
17 HtucMorobMZMt
18 PMUchloropKtnol
1? Ptmmttirn* ""^'
20 AMkrtctni ,
21 Di-o-butyl pktkalitt 134 I
Ti hluorintMM
23 Pyrmt
24 Butyl Btnzyl pbthiUtt
2} i,)--gtcmorobM>iiini
24 BmiolilAntbrictnt
27 bis(2-tthylktiyll pktkiliti 1027
28 Ckry*tflt
29 Ol-n-octyl phtkilltt
30 8*nlolb)Fluorjr>tktnf

_...... ..._ ... j| 8»«to(UFI«or»«H»t(>t .—. . . . . . . . —— -
32 lnioli)Pyrin»
33 l*dtno(l,2,3-cd)Pyrn(
34 Btft!0(;,l<,i)Ptryl«it
35 »ilitn;(j,(i)Antlir«ene

L... ...__.._....._...

( (

SITE J SITE ;' '" "" Silt 1 SITE 1! SUE K BLANK SITE L SITE 1 SITE I SITE I Silt L

DC-J2-12 DC-J3-1J K-K1-0« BC-H-2S DC-K3-32 DC-LB-01 « K-L1-02 DC-L2-03 OC-L3-04 DC-L4-09 K-L4-10 1
1V-25' — 0-TO'- " "D-10' ~" ' 0-10' " I0'-20' S'-10' 5'-15' 5'-15r 10'-20' 10'-JO'
12-17-86 12-17-86 12-16-87 1-12-87 1-22-87 12-12-86 12-12-86 12-12-86 12-12-86 12-17-66 12-17-86

220 1

1179 J - - - - - -HOT~ —— "•• 44 J

ion f --—. — — 1Wj--_ 1M j

"10 J

3462 J 199 )
.......... ———————— ——— ......_... . . . ..... ...... ..._ .

_ -....- . . . . . . . . . . . . . . .

11538 98228
- i4in — •••— -n2Ti tnt OT 49 ) 40? rm-j —

910 1 294 J 419
378 BJ 1329 8 171 J 372 J 2784

1769 J 2196 1208 448
442 ) 1745 J 1342 434 282 J

941 J 878 332 J 911 J
2949 J 1100 21174 E 1074 4481 8 1217 750 1297

— - - - -1035 J Wl 544 205 J
2941 144 J 502 J
1035 1220 619

. . . . —— — ————— .. . —— ...

929 J 939 378 j
610
598

»

J



Svbmrttct Soilt S»«i»ol»til»§

~ " SITE SITE II SITE IT RMR SITE P "~ "-?ITFT~ —— WIT " " ~snt r " SITED SITED

SAMPLE NUMBER DC-N1-05 DC-N2-04 DC-NB-07 » DC-P1-53 BC-P2-54 BC-P5-55 OC-P5-54 1 DC-01-59 DC-02-40
— • • • • - — SAHPIE DEPTH 0-10' 5'-I5' 0-10" ' ' •"TV-'Jy ——— HT-7J ' ' "— W-2V ' 15'-25' 20--30'

DATE SAMPLED 12-15-84 12-15-84 12-14-64 2-11-87 2-11-87 2-12-87 2-12-87 2-14-87 2-17-87

1 Dtittftyl Pbtbilati
2 AcrnipMylene
3 3-MHroMiliM
4 AcmtptithMt ~ - "~ ——— ' —— - - - - - - - - - • •
5 2,4-Dinitrophenol
4 4-Hitrophenol
7 DibMiofurin ' • " " •-• - •
8 2,4-Binitrotolutnt
9 2,4-Dinitrotolufoj

10 DittliylphtkaUU ~' --. ——— — -
11 4-ChloroptifAyl-Plinylitbtr
12 FJuortnt
13 4-NnroMiliM
14 4,4-Dinitro-2-HthylphfMl

... ._ u (.|roto>|lt,y|.>fcMrjtt|ltr- • — — — - ————— — —— - —
17 Hetacblorebtnitn* ^
18 Ptittichlornplmol
1 ? PtmiMthrMt ' ' 434T ' 2 V I J ' . . .
20 AnthrwHit
21 Oi-n-lKityl pMhaliti 14250 J 155 J 43 J 129 1 9287

— •— • • - 77 Fluonnihtnt - Of- 213 J ..--...—-...... ——
23 Pyrmc 553 215 J
24 Butyl Benzyl pMkaUti

24 BmzoUIAnthrtctM 243 )
27 bisf2-tthylheiyl) phtbilttt 934 1244 225 J 1379 BJ
28 Chryswe 274 J
29 Di-n-octyl pMhiliti
30 BMiolblFluorantnene 289 J 152 J

" — • • " 31 Bnio(HFIuor«tthMe ..---..-
32 Bri»o«)Pyrtne 211 J
33 lndeno(l,2,3-cillPyrtne

SITE D SITE 0 SITE 0 SITE 0 flMK

DC-03-41 DC-04-42 DC-05-43 DC-05-44 1 DC-OB-45 »
10'-20' 0-10' 8.5'-20' B.5'-7'V
2-17-87 2-17-87 2-17-87 2-17-67 2-18-67

50000 J

22619 474359 J
217949 943 J

5357
3780 J 2785 J

43590 J - —— -
282051

121795
1905 BJ 2439 JB

282051 1951 J ———— ---

79487 J

44447 J

52544 J -..
35 Dib»niU,M«fithricent

I j



>
>
M

I]
4

!•
e
/

»°
w

I;
i

I-
11

I

•••
I
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»"
.•
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j>

>:
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r

Subiurfict Soili Smvolitilti

VI.

.jnr

SAMPLE NUUER
SAHPLE DEPTH
DATE SAHPIEO

2 Actnapbtylmi
3 3*Nitro«iHiiw
4 Acmipktlwiit
S 2,4-Dinitropkmol
4 4-Nitropktnol

- 7 tibMiofurH- ——— —
8 2,4-Dinitrotolunt
9 2,4-Binitrotolum

10 Ditthylptitkilitt
11 4-Ckloropktnyl-Pknyl(tktr
12 Fluortni
13 4-MtruMllM
14 4,4-Dinitrt-2-Mtkylplmol
15 N-Nitroutfipktnyluiiit
14 4-lroK>phHiy1-pktflylttb*r
17 Hoiclilorobmztm
18 Ptntackloropkenol

"It -p*BUn<kr«it -- •-- ———
20 Antkrune
21 Di-n-kutyl pktkilitf

' 22 Fluorinlbwit
23 Pyrnt
24 Sutyl ltn:y) pktkilltt
7? ?,r-IicklorolMzMiM
24 lOTZO(i)Antkr«ti»
27 bis(2-etkylktiyll pktkaliti
28 Ckry»ni
29 Oi-n-oclrl phthalitc
30 toiiolblFluorinttitnr
31 IrnzolklFluortntkMt
J2 (rmol<)Pyrtnt
33 lndri»ll,2,3-cdlPyriM
34 Ben2o(t,k,i)PtryUnt
35 OibenjU.MAnthrjCfne

-snrn -- sm'ir — sm o - -SITE u - - - srm
K-04-44 DC-09-72 BC-09-73 DC-010-74 K-010-75
15'~75* 0~IO? 15 '"20 5* "JO* 10r-15F

2-18-87 2-24-87 2-24-87 2-24-87 2-24-87

3J41 J ' -•" * "-'

- — 1445 J - .......

3049 J
• • — — -- • • - • • -• — — - .. —— ........

10244 J. . — . . - . . — „ . _ - . . -
— ̂

329248 4420 J 112821 ) 7159 J
- ——— . — Tmr ' 449 J 42JOJ «»5J- ——

4144 J
719J J 4049 5000 J

.. —— - TOT J 11074 - j -— ••••— ——— - _ - . _
42195 1405 j 82051 1477 J

3844154 E 47045

25610
914 J 1080 J

42195 1405 J 82051 — III* J~ '

17073 J
. - — _. —

19512

17073 J



Sokturftct Soili SriivoUtllM

SITE r
SMPLE
SAHPIE DEPTH
MTE SM*UD

DlMthyl Phth»Utt
AcNiiphtylnt
3-NitrotniliM
Actfiiphthent
2,4-Dinitrophtnol
4-NitroptonDl

7 Dibtniofuran
6 2,4-DinitrotoUM*
9 2,6-Dinitrotoluen«

10 DitthylphtluUtt
11 4-Chloroplifi>yl-Pb«iylitliir
12 Fluortnt
II 4-«itro»nili«t
14 4,4-DiMtro-2-»»thrl»'»"Ol
19 N-NitrBMtirkmyluiTO
li 4-BroMphtnyl-plmyltthtr
17 HeiuMoroMflitflf
18 PtntuMorophtnol
1? PhtnMthrmt ' "
20 MhrucM
21 Pi-B-Wtyl phthalitt

"72 Fluortntlmii
23 Pyrtot
24 Butyl fwizyl phtbilatt

26
27 bii(2-tt»iylh»<yl) phthilite
29 ChryEtnt
29 Oi-n-octyl f MM tit
30 (tnio(b)Fluorinthent
II ItntotklFluortnthent
32 BtnzolilPyrme
33 lndmo(l,2,3-cd|Pyrtnt
34 >(nzolg,h,i)Perylnit
35

DC-I2-3?
5'-25-
1-28-97

SITE I

DC-13-40

1-29-87

S1TFI

45WO )

117450

31050 J

DC-li-41
5'-27.5'
1-30-87

100330 J

1270000

48000 i
203200
203200
203200
24000 J
13900i) J

SITE I

DC-15-42

1-30-87

SITE I SITE I SITE 1 SITE I SITE 1 SITE I SITE I SITE I

177000

DC-U-43
IO--25'
2-2-87

M014

16740 J

35420 )

32340 J

TOIMO'I --
23100 J
36960 J
18480 I
49280 J

130900

32430 J

BC-li-44

2-3-87

K-I7-45
3.5--12.V
2-3-87

DC-17-44
13--23'
2-3-87

DC-I7-47 I K-19-48
13--23' 6'-23'
2-3-87 2-4-87

KC-19-49
24'-30'
2-4-87

DC-I10-50
1V-30'
2-4-67

K-lll-51
6'-20'
2-5-87

9728

5586 1

6174 J 3075 J

100800 634cO

15600 B500

2375

10668

12493 J

2205 J

10332

553)

SITE I

DC-111-52

2-5-67

6720 J
48430 J

46800

1320 J

11280

11000
5588



I
i

•fi

9'
4

4

A'4

Subsuriact Soil* Suivolatiltt

SITE '

SAMPLE NUMIER
SAMPLE DEPTH
MIE SAMPLED

SITEI

DC- 112-57
3.5'-12.5-

2-13-87

SITFT

DC-I12-S8

2-13-87

SITE J

DC-J1-11
I0'-20'
12-17-86

SITEJ

DC-J2-12
I5'-25'
12-17-86

SITE 1

DC-J3-13
O-IO1

12-17-84

Silt t

K-K1-08
0-10'
12-14-87

""SITE It

DC-K2-25
O-IO1

1-12-87

SITE K

DC-K3-32
10--20'
1-22-87

7
8
9

10
11
12
U
14
15
14
17
18

""1T
20
21
22
23
24

~~75"
26
27
28
2f
30
31
32
33
34
35

Phtkilait -
ActntpKtyltnt

Actniphthtne
2,4-DinitrophMol
4-NitrophtflDl
utmiafurM
2,4-Diftitrotolunt
2,4-DmitrotoluMt
DiMhylpMhiUU
4-ChlorophMyl-PhmylithK
Fluormi
4-NitroMlllM
4,i-linitro-2-MthylphMol

4-lrotophtfiyl-phtnyUthtr
HexcKlorobMimt
Pentachloropheiio)
PlmMtliriM " "
AntkrtctM
ti-n-butyl ptitkaUU
Fluor iBth»nt
Pyrwf
iutyl Benzyl pMbalatt
3,3'-Dichlorobtnii<iiii ""

bn(2-»thyllit>yl) pbthtlitt
Chrysrne
Di-n-octyl pntnilitt
|itniolb|F|yorintbtnt
ttniolklFluorintliMt
tmioltlPyrcm
ln4tnoll,2,3-cd)Pyrn>t
Btri>o(g,h,i)Peryltnr
Dibtn>(<,h)Anthractnf

2179 J

1013 )

3462 J

150 J

121 J

134 i

1027

14103 '
flO )

462 J

2949 J 1100

-1J7? J -
294 J

1745 J
1745 J

941 )
21174 E

1035 J
2941
1035

929 J

220 J

104 J

195 J

1708
415
378 IJ

2194
1342

878
1074
891
146 J

1220

9J9
410
598

J59

1329 B
1208
634

332 J
4681 t
544
302 J
619

378 J

HANK

DC -LI-01 *

12-12-86

C I T E L

DC-LI -02

12-12-84

SITE I

DC-L2-03

12-12-84

SITEL

DC-L3-04

12-12-86

SITE I

DC-L4-09
UV-20
12-17-64

SITEI:
DC-L4-10 t
10'-20r

12-17-86

44 1

45 J

171 J

11538
602

372 J
448
282 J

1217
205 J

58228
1777-J-

2784

911 )

310 J

750 1297



Svkturfact Soil I SmvolitilH

SITE BITE 0 SITE 0 SITE 0 SITE 0 SITE 0

SIMPLE HUtBEft DC-04-44 K-09-72 DC-09-73 DC-010-74 OC-OIO-75
SAMPLE DEPTH '~ !5'-25' 0-101 15'-20' 5'-IO' lO'-lS'
DA1E SAMPLED 2-18-87 2-24-87 2-24-87 2-24-87 2-26-87

1 Diitthyl Phth»UU ' --- - .............
2 ActmpHylftn
3 3-Nitroanilini
4 ActnaphtliiM 2561 I
i 2,4-Dinitrophtfiol
6 4-Nitrophtnol

- T- Ilbmioturtn 1463 i
8 2,4-Dinitrotolutf»
9 2,6-Oinitrotolutnt

10 NeUylpMhaUtf

,. 12 Fluortnt 304f J
J - - — - •-- jj |.||troMlliM " ' " - -

'.u 14 4,t-linitri>-2-ittliylrliMOl
i,, li N-NitriHodipNMylttiM 10244 J
!..: Ik 4-BroMpktflyl-plitftyltthtr
., 17 Hmehlorobmifnf
L 18 PMtithlofOfhenol 329268 6420 J 112821 J 71J.9 i
U ———— - 19 PkMMtkrm ........... MfJ1 <w , 4JJ08 - ,6JJ

m ..b| 20 ftnUricMt 4144 J
21 Di-n-butyl phth»l»U 7195 J M49 5000 J

- — —-" 22 Flyorjntktm ' •"" 7317] 11026 1
23 Pyrtne 42195 1405 j 82051 1477 J

___ 24 Butyl »MJyl phthalitt 38461M £ 47045
—————— T5 3,3'-DicMorob«iiUln» ~ —— ~~~ ~""~ .—...-.—. ———

24 ttniodlAnthractnt 2S610
, 27 bii|2-rlhyll)tiyl) BMhaliti 914 J 1080 J

28 Chrystnt 42195 1405 ) 829H 1918 J
f ,.. 29 Di-n-octyl ihthalitt

|« 30 8en:o[b|Fluorintb»ne 17073 J
; i / , '~ " "II Btflio(l)FI«ori»tl>tw

•',„! 32 ItniolalPyrtnt 19512
],.. 33 Indwell, 2,3-cOPyr«n

34 8fniolq.h,i)Ptryl*At 17073 J
•'41 35 Dibti>2(a,MAjitltracmt



Him

DC-GB-27 •

1-14-87

SITE G

DC-G2-30
5'-15'
1-14-87

SITE 6

DC-B2-31 1
5'-15'
1-14-87

SITEG

DC-E3-33
10'-20'
1-24-87

BLANK

JC-6B-34

1-24-87

SITE 6

DC-64-35
V-20'
1-24-87

SITE 6

DC-64-34
5'-20
1-24-87

SHE 6

V-15'
1-27-B7

SITE G

DC-64-47
20 '-30'
2-23-87

BLANK

DC-6B-48 '

J-24-87

SITE 6

OC-67-Jfl
10-25
2-24-87

SITE G

BC-68-70
10 ' -JO'
2-24-87

SITE G

rc-si-71
35 J -4»-
2-;4-67

SubuHict Soili Pnt/PCIt

SITE SITE 6 SITE 6

' ' SAHPIE IWIIBER DC-61-24 DC-6I-27
SAMPLE DEPTH 0-10' 10'-20
DATE SAIIPLED 1-12-87 1-12-87

1 Alpht-BMC
2 Bttt-IHC
I Dtlti-BHC
4 G»ia-BHC (Lindtntl
5 Heptjcklor

7 HtptKhlor Epo»i4t
8 Edowlfu I
7 Dieldrin

10 4,4'-DDE 3073 3483 52141
11 Mr in

~ ' IJ EiosuFfM II - - - - — • - • - -
13 4,4'-DH
14 EndOMltM SulftU
15 4,4'-l>Dr
14 Htttoxychlor
17 Eninn KttMt

U|————' I I nior4t*t • - - • - ••""• - - - - - - - - - - - - - - -
II lOHphtnt
20 AROCIOR-IOU

— — - • — ? r «oa«-mi •--•-
22 AF)OCLOIM232
23 ASOCLM-1242

25 AROCLW-12M
24 AROCIOR-1240 130 1 1792 J 57150 744704 441538 J 4428571 247442 C

•



1
1
f

§

t

B

B

1

_

A

•

•

,
.

(

Subwrlict Soili Pitt/PCBi

,--- . .. . . .......... . , ....

i SITE SITE H SITE H SITE H SITE H

SdHPlE NUHBER DC-HI-14 DC-H1-19 DC-H2-U DC-H3-I7
» SAMPLE DEPTH I9'-29' 39'-90' 5'-20 10-20'
e DATE SAMPLED 12-18-86 12-18-87 1-9-87 1-6-87
/

• 1 Alpbi-BHC
• 2 Itlt-IW

" " 3 Oelti-WC
4 G«M-IWC Ilindutr)

.2 9 HtpttcMor

:«' 7 Htpticblor Epoiidt
.v a Edoiulftn 1
,, ~ 9 Dieldrin
i/ 10 4,4'-DDE
m 11 Endri«
i.; —— — • - - - j2 EjoiyifM ji • • - • ••• • -•- •

13 4.4--MD
,, 14 EndOMlfM Sdllitt
« —— 15 4,4'-»DT
,j 16 NttlHuycblor
.•4 17 Endrin Kttont
^ 11 CklordMi

19 To>aph«it
,,: 20 AMCUM-10U

21 AROCLOII-1221
22 A«OCLM-1232
23 AftOCLOfi-1242
24 AROCLOS-1248

j. 29 AROUOfi-1294
,j 26 A80CLOR-1260 989483 113(1 J 139924

( 1

SHE H SITE H BLANK SITE H SITE H SITE H SITE H SITE H SITE 1 SITE 1 SITE 1

DC-H3-1B 1 DC-H4-19 DC-HB-20 t DC-H9-21 DC-H4-22 DC-H7-23 K-HB-24 DC-H9-28 DC-11-33 K-12-39 DC-H-40
10'-20' 10'-29' 0-101 3V-901 35'-90' 5'-19' 19'-25' 0-10 5 - 2 5 ' !• -IV
l-i-87 l-k-87 1-7-B7 1-7-B7 1-8-87 1-8-87 1-9-87 1-13-87 1-27-87 1-26-87 1-19-87

504 780

... .. ._ .... .. — _ . _ . . _ . . . _ .

431

973 780

291 18000000 209 5166 1799 270400 J 183300



Suiturfict Soils Ptst/PCDs

ft
t

t
I

t

SITE SITE 1 SITE 1 SITE 1

SAMPLE NUMBER K-I5-4I DC-I5-42 DC-U-43
SAMPLE DEPTH 5 P - 27 .5 P 28'-38f 10'-25'
DATE SAMPLED 1-30-87 1-30-87 2-2-87

1
2
J
4
5. — ..... .. ....... 4

7
8
7

10
11

. - .... . ... .jj

13
14
15
16
17
18
If
20——— .. —— J(

22
23

———— ---2C
25
2t

Alpki-BHC
Btti-WC
Diltt-MK
SiHi-IHC (Lindint)
HtpUchlor
Aldrin
MepUcklor tpoxidt
EdotuHin 1
Ditldrin
4,4'-DDE
Endrin
EdotlllfM II
4,4' -DDD
Endoulfiii S«Hite
4.4--DDT
Httnoiycklor
Endrin Ketont
CKIoriMi
ToitpktM 4V2800
ADOCLOR-lOli
AROCLDfi-1221
MOCLM-1232
AfiOUOR-1242

"AROadll-1248 -• "• - • • — —— —— .-..— ..
MlKlM-1254
ASOCLM-1260 342WO t 84140

RANK

DC-I8-44

2-3-87

SITE I SITE I SITE I SITE I SITE I SITE I SITE I SITE I SITE I SITE I

DC-17-45
3.5'-12.5'
2-3-87

DC-I7-4*
13'-23'
2-3-87

DC-I7-47 t
13-23
2-3-87

BC-I9-48
f-231
2-4-87

DC-H-41
24'-30
2-4-87

DC-I10-50 DC-I11-51
15'-30 (.'-20'
2-4-87 2-5-87

DC-III-52 DC-llt-TJ
26'-39' 3.5'-12.5
2-5-87 2-13-87

SITE J

re-Ji-nDC-II2-5B
18.5-27.5' li'-2')P
2-13-87 12-17-66

29tf4 U42

4305

20400 J

*
j

t;

t;

t



Subturficr Soil* Ptit/PCBi

SITE SITE i SITE J SITE K SITE K SITE K

——— SAMPLE NUHBER JC-J2-12 DC-J3-13 DC-K1-OB OC-K2-25 DC-C3-32
SAMPLE DEPTH 1V-2S' 0-10' 0-10 0-10' 10'-20'
DATE SAMPLED 12-17-86 12-17-84 12-16-87 1-12-87 1-22-87

1
2. - . . j

4

- — — —

10
11

. 1?

! t:
14.......... 15

16
17

—————— -18
If
20

—— - •-- 2;
22
23——— ——— ?<

25
: 26

Alph.-8HC
ItU-BHC
Otltt-BHC
6»»-BHC (Lindmtl
Htptichlor
Aldrin - -
HtpticMor Epoiidf
EdAiuHin 1
Ditldrin
4,4 -ME
Endrin
EteMlfui II
4,4'-UB
Endnulfin SuUitt
4.4'-BDT
Mttnoiycblor
Endrin Kttont
Thlordin* . . . . . . . . .
Touplmt
AROCLOfl-1016
aROCLOR-1221 • - - -
MOCLM-1232
AKOCLOR-1242 19000
AROCIM-1248- ' '" --.-..- ... 117M7 c 4ggo —
AROCLW-1254
AROCLOft-1260 17? 6344

BLANK SITE L

TC-tB-OI » tC-LI-02

12-12-84 12-12-84

SITE L

DC-L2-03
5'-lV
12-12-84

SITE L

DC-L3-04

12-12-84

SITE L SITE L SITE N SITE N BLANK SITE P

DC-L4-C9 DC-L4-10 I DC-N1-05 BC-N:-"4
10J-20' 10'-20' 0-101 5-15'
12-17-84 12-17-84 12-15-84 12-15-86

DC-W-07* PC-fl-53
0-10

12-16-86 Ml-8'



1 (
I

SubsurfKt Soili Pest/PC8i
ft

SITE SITE P SITE P SITE P SUE 0 SUE 0 SITE 0 SITE 0 SITE 0 SITE 0 BUN* SUE D SUE 0 SITE 0 SITE 0 SHE 0

SAMPLE mm
SMPIE DEPTH
DATE SAMPLED

DC-P2-54
25'-
2-11

55'
-87

DC-P5-55
10'-25
2-12-87

DC-P5-54 1
10'-25'

2-12-87

DC-01 -59
15'-25'
2-14-87

DC-D2-40
20' -JO'
2-17-87

DC -03-41
10'-20'
2-17-87

DC-D4-42
0-10'
2-17-87

DC-05-43
a.5'-20'
2-17-87

DC -05-44
8.5'-20'
2-17-87

ft
§

1 Alohi-BHC
2 tftl-BHC
3 Dtlti-BHC
4 6MM-IHC
5 HtpUchlor
6 Aldrin

• ,«' 7 Htptichlor Epoiidt
8 EdosulfM I
9 litldriii

• ,., 10 4,4'-DK
!„ 11 Endrin
L " ———"~I2 EtfOflllfM II ••••" ' -

• ],0 13 4,4 -ODD
I,, 14 EndosulfM Sullitt

15 4,41-DBT
• j,\ 14 Ntthonychlor

17 Endrin Kttont
Iff Chlortoi

§ -d if

DC-OB-45 » DC-04-44 OC-D1-72 DC-0'-73 DC-OIO-74 DC-OJG-75
I5'-2V 0-10' 15'-:fi 5'-10' 10-15

2-18-B7 2-18-87 2-24-87 2-26-8' 2-26-87 2-I6-&7

20 AROCLOH-lOli
"71 AROaOR-1221 -.-.-.—.-

22 AROCLOR-1232 26829 C 30366
23 AfiOCLOfi-1242 1871795 634146 24b91 4615:9

—24 AROCLDR-I74B . . — . - — — - .._—_.........-..._. _..._...—...——. _——— .. . _ ._
25 ARKLOR-1254
26 AROCLOR-1260 5488 JC 3902 J

• H'•'!
..! - " - - - —

• •"!

Results in »o/kQ



Sukmrftct Soil

SITE SITE 6 SITE 6 turn
SAMPLE MMBER DC-61-24 DC-61-27 K-EI-29 »

• — ----- --SWFIE DEPTH - 0.10- w.w
MTE SANPLE8 1-12-87 1-12-87 1-14-87

— ——— - -p HniiKui 9710 ••"• IMJ7 17871
2
3
4
5
i

————— ~7
8
9
10
11
12
13
14
1)
li
17
18
n
20
21

— --— • 22

AntidMy
Arsiitic
Biriun
Btrvlliui
Boron
Cidiiui
Chro»iu«, tnvtltnt
Cob.lt
Coooer
Iron
lead
HmoMiit
Ntrcvry
Nicktl
Stlrniui
Silver
Tlulliui

"Tin
Vinriiiu
line
Cytnidt

4 R
213

— • • —
9

li
14000

12 R
301
0.3
13

21
103

2 R
IiB

- - ~ — •
i

9853
8R

179

21
27

i R
-J59

.-...— j.
13

31
16282

68 R
410

17

34
147

SITES

DC-62-30

1-14-87

5304

3 R
45949

2
18
56
28

13544
30 R
247

35

22
115

SITE 6

DC-62-31
5--15'
1-14-87

3380

2
15570

5
19
8

4392
li
92

14
39

'SITES' M.MK SITE 6 SITES

1 OC-83-33 K-6B-34 DC-64-35 DC-S4-34
-Hr-Tfl--— • •- 5--20' 5--20
l-2i-B7 l-2i-87 1-24-87 1-24-87

' TTTIT 14359 Bi71 8700

R 5
--— 701

—— . — ..._. - .
li

8
12712

R II 1
TTBTr

15

25
44

_ -

7
424

- J
13

33
13846

51 1
387R

19

28
190

4
117

9

18
8829

8 1
187 R

13

50

4
140

7

3
9900

32 1
209 R

13

19
65

SITE 6 SITE G n«« SITE 6 SITE 6 SITE 6

DC-65-37 1 DC-64-67 DC-6B-68 » K-67-69 DC -68-70 K-69-71
5--15' 20'-30- IO'-2T
1-27-87 2-23-87 2-24-87 2-24-67

9304 1859 6785 16615

5
233

• 14
14
14

11418
14 1

441

89

27
224

142

12

18
4035
25 1
73 1

10 1

31
86 1

i R
363

2
11

30
12354

57 1
357 1

14

li
168 1

123 R
1554

14
985

2215
53692
3123 1
782 1

123 1

_ ......M.. .
1315
2954 1

0-70 jV-4i!
•-24-87 2-24-87

KK •- ' 94i

16 R
284 1"3

5
109 11

13
507 10

12243 4056
8" 1 22 1
193 1 43 t

34.3
399 I

li

--21 - ' -
109
4257 1 51



1

2

J

4

S

a

IO

1 1
12

IJ

1. 1

, .,

i «-.'
1

IB

1 W

.0

,,

1< "

.'J

s*

_-a

-re

ft
<eu
.-j

'•

...

4u

4-1

Sybiurfact Soil Inoraanici

SITE SITE H SITED SlTFfl SITED SITE H STTT1I —— Hm "" "' STTE H

SAHPLE (RIMER
- — SAWIE DEPTH

DATE SMIPLED

——— 1
2
3
4
5
4
-r

8
9

10
11
12
13
14
15
14
17
18

--19
20
21
27

jUtliilHIi

AntiMny
Ariinic
Bar in*
Btrylliu*
Boron
Cadiiui
Cliroaiut, trivalmt
Cobalt
Copper
Iron
Ltad
Hanoanest
Htrcvry
Nicktl
SeltniM
Silver
ThallMM
Tin
Vanadiui
line
Cyanide

SITE H SITE H SITE H SITE H SITE I SITE I SITE I

K-H1-14 K-H1-1J DC-H2-I4 DC-H3-17 DC-H3-1B 1 K-H4-19 DC-HI-20 • U-H5-21 BC-H4-22 BC-H7-23 DC-H8-24 DC-H9-28 DC-I1-38 DC- 12-3? DC-I3-40
15* -25' W-50r 5'-20' 10'-20' 10'-20' " I0'-2r —— 0-10' 35'-50' 35'-50' 5'-15' I5'-25' 0-10' 5'-?5' 5'-15'
12-18-84 12-18-87 1-5-87 1-4-B7 1-4-87 1-4-87 1-7-87 1-7-87 1-8-87 1-8-B7 1-9-87 1-13-87 1-27-87 1-58-87

- 240J ~ 7452 HIT 450

24 1 31 7 R 15 R
3242 38 1879 85

232 - " - 5"
100 4 97
19 3 105

374 3 415 13
48224 3810 84545 510

1150 1 41 174 R 5 R
240S • Si 421 7
0.8

15097 90 298 4
2
4 R

nr - - - - H
95

39514 39 248 8
2 2

491 ———— 707" -10974 '

13 R 388 R 4 R
97 407 372

7W
51 15
47 4

12 2444 29
544 54147 15441

4 R 4500 R 44 R
9 - - 7792 —— - -374

3.9
4 2083 17

9

W
28 27

10 3875 153

7074

42 R
331

271
54

8
972

27140
3827 R

34543

42

44
I

28
8099

2811 2282 12117 2OTI 13548 I25T""

4 R 3 R 11
55 44 218 52 3403 919

11 4
4 5 18 115 15

27
51 430 84

5905 4741 20519 5215 41507 . 10135
4 R 3 R 60 R 5 R 171 1 81 1

78 71 . 334 44 254 R 94 R
1.4 2.2 0.5

9 9 14 111 981

. -w---- • -- --

9 7 27 553 20
23 15 308 20 4329 491

1-29-87

""I2374

4
334

3
14
14

5-13
IB'32 1

37:
404 R

28

-JT
32

331

•H
•••••I

•:i
•E



1
1

0
0

0

0

0

0

0

§

0

0

^k

0

f

•

0

0

0

A

(

Sukturfict Soil Ifiorgjnici

n- " SITE SITE I SITE I SITE I

j SMM.E NUMBER tC-15-41 BC- 15-42 K-16-43
.---- ——— 5&HPU DEPTH 5'-77.5' 28'-3flr 10'-25'
> DttE SW1HED 1-30-87 1-30-87 2-2-87

V 1 MutiitM 7043 1040 'ITS?
o 2 Antiwmy 14 18
. I ArtMic I 14
,o — •— "• 4 Biriiu J544 400
n 5 Btrylliuo
12 6 Boron
i, - - 7 Ctdiiui "• 2 -• •- ' • • • - • - - • • •-- 2
M 8 Chrewiut, triviltflt 35 731
,, 9 Cobdt 22 22
„ • 10 Copper 157 149

11 Iron 11418 3553 23231
,„ 12 Ititf 232 1 41 292 1
,„ - - - - - • 13 Htitqiftti* 115 R " 3J It " HJ R
..„ 14 Ntrcury 1.1 1.5
•, 15 Nicktl 2405 31 51
t* 14 Seltniiu
;J 17 Silvtr
.J 18 Iktlliui

,. 70 VMriiin 70 49
lA 71 line 701 13 652
•M\ ~" " ~71 Cytnide ' 3 ~
i'j'l

at!i
u*.

1

UK

4'j,

4 i i

' | .

•1 1

41;

ri:J
4U

r»>
91

»'
54

i:

( ( '

RWIK SITE I SITEr SITE I SITE I SITE! SITE 1 SITE I SITE I SITE I SITE r " SITE J

DC- IB-44 DC-17-45 K-17-46 DC-I7-47 1 DC- 19-48 DC-19-49 DC-HO-50 DC-IH-51 DC- 111 -52 DC-I12-57 DC-1 12-58 DC-J1-11
3.5'-l2.5' H'-Tl" 13--231 6'-23' 24'-30' 15'-70' 6'-20' 26'-3?' 3.5--I7.5' 13.V-77.5- I0'-?0'

2-3-87 2-3-87 2-3-87 2-3-87 2-4-87 2-4-87 2-4-87 2-5-87 2-5-87 2-13-87 M3-B7 12-17-86

B10T 7HT - "TBtT ' - -TnT~- 8897 1554 1487 4450 1011 1449 I705' " 4TO4 -
15 6663
7 9 ) 2 1 4 1 2 1 1 3 1

347 338 83 82 5H 8 156
1530

7 7 ~~ ~~ 13
1 2 2 3 5 5 9 6 ' 4 6 7 4 4 9

34 13 140 4
78 758 575 23 9

14144 14935 7300 7468 27647 4667 4687 543 2867 4899 4207 I >.<.'.'.•
10 1 10 1 5647 1 704 91 23333 29 1 71 31 71

395 R 748 R 124 K 173 « 740 R 35 R 61 R 54831 45 R 911 45 t 238
3.2 240 R

15 35 11 206 145 0.9 11 11
1320

4 11 4~ - j - 24 5 2
21 18 40 15

203 439 79 27 1156 125 89 43 18 21 1 20 t 36
2 3183

......... ._... ——— ——— . ——— ._.._...._.. .. . . —— .. . ._. . ._

.... .

.._._.



(

Subsurface Soil Inorganics

SITE STTT7

SAHPIE MJHKR DC-J2-12
SAWE DEPTH 15' -25'
MTE SAHPIED 12-17-84

1
2
I. . . . . . .- 4

5
4
7
a

! 9
. .. ,0

11
12
13
14
15
16
17
18
11
20
21
72

—— . —— . —— .,..

. _. __ . . _

i

(luiiniii 5026
•JltlWMV
tritnic 2 1
Itriui " 106
Eitrvlliui
tor on
Cadiiui
Chrniiu, trivtltnt 7
Cobalt 4
Copper 4
Iron 7320
Lead 5 1
Raneanm 113
Hercury
Nickel 8
Seleniui
Silver
Thalliiu
Tin "
Vanadiv*
line 24
Cyanide

• — • — - - • • • • - • -

....

Slit J SITE K

( * '

SITE K SITE r H.MC SITE L SUE 1 SUE I SUE L SITE L SITE II SITE R HANK SUE P

DC-J3-13 DC-K1-OB OC-K2-25 1C-K3-32 OC-LI-01 « DC-tl-02 K-L2-03 DC-L3-04 DC-L4-09 DC-L4-10 1 OC-N1-05 DC-K2-06 DC-NP-07 » DC -PI-53
0-10' 0-I<V 0-10' 10' -?)1 5'-IO' V-15' 5' - l5 ' 10'-20' I0'-20' 0-10' V-1V 0 -10 '
12-17-86 12-16-87 1-12-87 1-22-87 12-12-86 12-12-86 12-12-86 12-12-86 12-17-86 12-17-86 12-15-84 12-15-64 . IM6-B6 2-ll-b7

2522 47B8

4 1 9 1
44 112

4 7
55 351

5 11
83 44

5489 17745
10 1 107 1

177 - ,w
2.2

72 20

14
70 235

9

— —————— -' ——— ' ' —- —————— ' -

.

_.„ ... .

.... . ____ _

907T 10076 9397 10697 5705 7380 1120 1378 474J 1924 9585 SOU
32

8 R 9 R 41 91 172 5S 1 48 1 31 21 61
202 192 " 410" '" 197 " 192 192 114 142 130 46 358 126

1 4 6 2 4
2 2 1 5 1 4 1 5 1 0 3 8 5 1 3 1 6

4 9 9 4 3 7
39 129 - - - - . - u 105 ,„ jj 101 10 5 33 50

22439 20000 13844 14053 5564 11899 1500 1446 820 625; 16026 12750
132 R 238 R 43 1 91 106 41 51 51 24 34 I 78 1
388 404 "•- ~ OT • - - - • • - - TO 44 149 10 10 144 87 42? 7011
0.4 0.2 0.1 9 3.9

20 21 14 21 408 2392 83 93 11 18 25 1

1 3 . . - - . -
29 27 22 25 10 19 21 19

245 503 178 59 144 166 11 10 42 65 182 463 1
—— . .

———— . . ———— ———————— _ . . . . . . . _ - . - . . . . _ . . . . . . .

... __ . _ _ _._ __ -

. . _ _ _ . _ . _ _ _ . . . . _ , _ . ...... . . . . _ _ .

._ .__ ._ . ._ - .



>
I

Sutairfut Soils SeiivoUtilis

SITt

SAMPLE NUMBER
SAMPLE DEPTH
DATE SAMPLED

StTt I (ITEM

K-N1-03 K-N2-04
0-10' 5'-15"""
12-15-84 12-15-94

H.MK

DC-M-07 •

12-14-84

SITEP SITE? SITE P SITE P SUE 0 SITE 0 SITE 0 SITE 0 SITE 0 SITE 0

DC-PI-53
0-10'
2-11-87

DC-P2-54
J5--35'
2-11-87

K-PJ-J5
10'-25
2-12-87

DC-P5-M t
10--25'
2-12-87

DC-01-59
15--25'
2-U-87

DC-02-40
20'-30'
2-17-8?

DC-03-il
I0'-20'
2-17-87

DC-04-42
0-10'
2-17-87

DC-05-43
3.5'-?0'
2-17-87

DC-05-44
8.5'-70'
M7-67

ft HUT

DC-08-45 •

2-18-8?

AcmpMylne
I-NitroMilini
ActnipMHrnt
2,4-Dinitropkffiol
4-Nitropfcfnol
OibMiDfvrin
2,4-DinitrotoluMt
2,4-Diintrotolu«fi»

11 4-Chlorophtnyl-Phwiyltthtr
12 Fluortne

' 13 4-NitroMllliit
14 4,6-DiAitro-2-Htkylphtiml

14 4-<rnoph(itvl-pk»nylflhfr
17 Htnicklorobfitltnt
18 P(ntachlori,pken«l

~ 19 nwriuithrtftt ' — " ———
20 AnthricMt
21 Di-n-kutyl pktkiliti

23 Pvrtnt
24 tutyl tmyl phtkalitt

24 ImodlAiithrMtM
27 bii(2-ttkylktiyl) pktkilitt
28 ChryseAe
29 Di-«-octyl pMhilttt
30 f»nio(l>|Fluorinthtn»
31 IniolkingorMtkMi
32 frnioUlPyrtni
33 lnitnioll,2,3-cil|PyrMe

35 Dib«iiUth)Antkrictnt

434

684
553

243 J
?34
274 J

289 J

211 1

14250 J 155 J 43 J
25J J
215 J

1244

152 J

325 J

225 J

5287

137? |J

22419

5357

1905 PJ

50000 J

474359 J
217949

43590 J
282051

121795

287051

79487 J

44447 J

12544 J

3780 J 2785 J

2439 J8
19M J



t
t

Swkiurltct Soil

»

£

£

t

&

^

•

|

&

•

•

*

•

§

t

*

0

t

t

)

4

3

«

/

II

If

to
1 1

u
1 J
14

I*

::
,'„
:u

.'.!

J 1

*4

^3

J/

•It

',»

-X»

Jt

i/

»/

Ju

VI

«tl

•«

91

*a
91

S«

«k

»4>,

Vf

SITE 5ITEP S ITCP 1.1 Ik P Sill 0 SHE 0 VJIl D Silt U VI It 0

SANPtE MJKBER DC*P2-M DC*PS-» DC-P5-W 1 DC-01 -^ DC -02 -60 DC-03-U DC -04 -67 6C-05-65
. ._.„*. —— - gdip^g Kf?TH 2V-351" IO'-25 IO'-25' 15'-2V 20'-30* ' 10* -TO'——" 0-10' ' " B.V-20'

MTE SW^LED 2-11-87 2-I2-B7 2-12-B7 2-U-87 2-17-87 2-17-87 2-17-87 2-17-87

""""I Muiiing* " 1274 U3i "3558 202i 172J '5786 " 1 1 1 5885' J2J2
2 Antiaonv
1 Arttnic J » 4 R 4 R 5 R

liriu* 81 III 57 "• ' • 151 " 2M 104
Btrylliui
loroA
Ctdtlui 31
Chroiiut. trivilfflt 3 14 10 5 4 1 18 7
Cob.lt

• 10 Copper 14 24 B " 205 7
II Iron 4131 15301 13000 523) 5705 1548 11151 8102
12 l»)d 41 524 1 10 1 It 41 71 147 1 71

... ————— inu»9«rH • • - - - — • • • • — • - « | -• -- 42J t - - •- -710 t - 104 1 W 1 — - — 7JJ"I — ——321 f 2071
14 fercvry 0.4 4.3
15 Nickil 15 1 23 1 45 1 11 1

........_.... u Sfltniui - . . . . . . .

17 Silver
18 Ihilliui

. —————— IV TU • - - • - — - — • • - • - —— .-.._...—....._._. ...._.. ... ————— . —————— .....__.. —— .... .

20 VMtdiut 22 14 13 18
21 line 17 1 41 1 74 1 IB t 18 1 54 1 1318 37 1

...._..... ^ Cv|nidf .- 13 15 '• •- — - •

•

'

...

- -"

————— ...„...„.. . . „_..„.. ....... ———————— .___.. .................. .. ... . ......... —————— ____„„....._.....„„....„...

-

.... __ ___ . . ... ... .. ... __ ... . .. __ ... . . _^ _____ „

SITE U

DC-05-44 t
B.5--20'
2-17-87

3041

} k
101

4

8232
1 1

187 1

10 1

35 t

t E O

15-44 t
'-20'
7-87

3041

} k
101

4

8232
1 1

187 1

10 1

35 t

H.MK

OC-OB-45 •

2-IB-B7

4215

I k
411

10

II
12458

54 1
357 t

15 1

15
181 1

SITED SITED SITE 0"

K-D4-44 OC-01-72 DC-01-73
15'-25' 0-10" I5'-20'
2-18-97 2-24-87 2-24-87

2148 4102 3544

? K 4 II I H
141 12)

5 13 4

51
4815 11713 7580

41 18 1 51
71 1 110 1 152 1

1.7 0.3
58

11
17 t 277 30 t

' SITED— " "SITED

DC-Old-74 OC-010-75
5' -Id' 13' -IV
T-26-87 2-26-37

5058- 2114

IK ; . h
153 4J

22 4

Ml !!•
Illlii ''6<3

71 1 41
704 1 101 1
1.1
134 1 II 1

15
699 1 43 1



APPENDIX E

SUMMARY TABLES FOR SITE-SPECIFIC
CONTAMINANT LOADING TO THE

MISSISSIPPI RIVER



Tabla C-l

COMTAHINAMT LOADIMG TO ItVU DUC TO MOIIIIOMTJU. FLOW III SITI 0

Morliantal

Araa riav lata Q

January

rabruary

March

April

Hay

Juna

July

Auguat

Septenbar

Oetobar

Movanbar

Dacanbar

2,420

2,171

2.471

2,411

2.C52

2.71C

2.747

2.CC1

2,414

2,420

2,471

2,414

.11

.1*

.41

.31

.33

.74

.2*

.01

-11

-14

-1

-4

-1

-4

-I

-11

.00

.04

.0*

.57

.11

.10

.24

.05

.CC -17.44

.*•

.41

.14

-1C

-12

-11

.05

.17

.»2

TOCa*

Ava . Cane .

lug/I)

15,

>5,

13,

13,

13,

13,

13,

13,

13.

13,

13,

)3,

12*. C

12*. «

12*. C

12*. C

12*. «

12*. C

12*. C

12*. C

12*. C

12*. C

12*. C

12*. C

-1

-1

-2

-1

-«

->

-1

-1

-1

-1

-2

-2

Loading

to 111 vac

( lb/day 1

.01 >

.00 .

.17 .

.44 .

.11 .

.12 >

.11 .

.04 .

.01 .

.72 >

.72 >

.42 »

io-1

io-1

io-1

to'1

10-'
10-'
io-1

io-1

io-1

io-1

io-1

io-1

Volatllat

Ava . Cone .

2.114.5

2, *IC. 5

2, IIC. 5

2, 1IC. 5

2, IIC. 3

2, IIC. 3

2, IIC. 3

2, IIC. 5

2, IIC. 3

2, IIC. 3

2, IIC. 3

2, IIC. 5

Loading Carclnoganlc m

to Klvar Ava. Cone.

< lb/day 1 (ug/LI

-2

-2

-1

-1

-3,

-1

-1

-2

-1

-1

-2

-2

.31 .

.« >

.13 .

.21 .

.14 .

.11 >

.34 .

.10 .

.2C .

.1C .

.11 «

.22 .

10-'
10-'
10-'
10-'
io-4

io-4

10-'
10-'
10-'
10-'
10-'
10-'

4.

4.

4.

4.

4.

4.

4.

4.

4.

4.

4.

4.

.75

.73

.73

.73

.73

.73

.73

.73

.73

.75

.73

.73

Aa>* Loading Mon-

to Divor

lib/day)

-4

-4

-2

-,

.,

-1

-2

-4

-3

.10

.17

.04

.15

.44

.10

.43

.11

.11

-3.01

-1

-1

.47

.34

.10-'

.10-'

. 10-'

. to'*

. io-7

.10-'

. 1C"'

.10-'

. 1C''

. 10-'

. io-«

. io-'

Carelnogonlc rMAa

Ava . Cone .

(«g/LI

MD

MD

MD

MD

MD

MD

MD

MD

HD

MD

RD

HD

•• Loading Total FMAa" Total ma Loading

lib/day) tlvar lib/day)

-4.10 i 10"'

-4.17 a 10"'

-2.14 > 10"'

- -1..3 . I**'

-».44 > 10"7

-1.10 . 10"'

-2.45 . 10"'

-4.11 . 10"'

-5.11 . 10"'

-5.01 < 10"'

-1.C7 . 10-'

-1.54 . 10"'

'"-'

11

11

11

• 1

11

11

11

11

11

II

11

11

(lb/day)

-7. 1C

-7.2*

-3.11

-1.41

-1.C5

-2.27

-4.27

-7.11

-l.OC

-4.7*

-4.42

-C.ll

.10-'

. to"*

.10-'

. io-»

.10-'

.10-'

. 10-'

. 10-'

. 10-'

.10-'

. io"

. to''

' Total organic carbon.

* * Folymiclaar aroMtica.

KD Hot d*toct«d.

N«o,ativo aign daaignatoa contaminant nitration toward tha rlvar.

Sourco: Ecology and tnvironawnt, Inc. !>••.



COHTAHIMAMT LOADIHO TO aiVM DUI TO MOM IONTA1. rLOM II SITE II

•erisoiit.il TOC«* Loading Volatile* Loading Carcinogenic PHAa" Leading Non-Carcinogenic r»Aa** Loading Total MAa** Total rc«> Loading

(ft2) (ft'/tfay) (ug/L) (Ib/day) (ug/L) (Ib/day) (ug/L) (Ib/dayl

January (.fll.lt -0.4(S

robruary 1,911.10 -O.S04

March I,7t7.10 -0.1M

April 4. 5l2.lt -0.27S

Hay *,OSI.O» -0.117

Jun» *, 211.11 -0.1(7

July t,S(4.71 -0.217

Auguat 1, ISO. 21 -0.4SI

loptonbor >.041.74 -O.S*7

October I.7)S.(> -O.S77

•ovoBbor l.ll*. 21 -0.4(1

Docoiabor 0.012.01 -0.414

• Total organic carbon.

•• rolynueloar aronatica.

•0 Hot dotoetod.

11.170.10 -1.S7 a 10~2 S,>ll.(0 -1.74 a 10~2 ITD —

11,171.20 -).07 a 10"2 S.M1.(0 -l.ll a 10~2 HD _

12.270.20 -2.11 a 10~2 S,»ll.«0 -1.10 a 10~2 HO —

12.271.10 -1.11 a 10~2 S.tll.(0 -1.01 a 10"2 HD

11.271.20 -».7S a 10~' S.fll.tO -4.7S a 10~J M> —

12.271.2* -1.21 a 10~2 S.fll.(0 -(.24 a 10"3 MO

11,271.10 -1.20 a 10~2 S.fll.(0 -1.07 a 10~2 HD —

12,270.20 -1.S1 a 10~2 S,*ll.(0 -1.71 a 10~2 MO

12,271.20 -4. SI a 10~2 5, Ml. to -2.21 a 10~2 HD

12,271.20 -4.4) a 10~2 5. Ml. to -J.lt a 10~2 HO —

11.171.10 -1.55 a 10~2 5. Ml. to -1.71 a 10~l m>

11.171.20 -1.2S a 10"2 5. Ml. 60 -l.S* a 10~2 RD

>c. llll.

(ug/L) (Ib/day) aiv.r (Ib/dayl (ug/L) (Ib/dayl

1 -1.72 » 10"' -1.72 a 10"' 10.4 -1.02 a 10~*

1 -»,4S a 10~* -*.4S It 1*"' 11. « -l.lt a 10~*

1 -(.*2 a 10~* -(.»2 a 10"' 10.4 -2.40 a 10"*

1 -2.JI a 10"' -2.10 a 10"' 10.4 -I . 2( a 10~*

1 -1.11 a 1*"' -1.11 a 1*"' 'it. 4 -1.0* a 10"*

1 -S.ll a 10"' -S.ll a 10~* 10.4 -1.17 a 10"S

1 -0.5* a 10"' -O.S* a 1*"' 10.4 -2.M a 10"*

1 -1.12 a 10"* -1.12 a 10"* 10.4 -l.ll a 10"*

1 -1.00 a 1*"* -1.00 a 10"* 10.4 -1.7S a 10"5

1 -!.(( a 10~' -0.(( a 10"' 10.4 -1.00 a 10~*

1 -7.*5 a 10"' -7.15 a 1*"' 10.4 -2.7( a 10"S
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Table «-«

CONTAHIRAIIT LOAOIM TO »ivt» DOS TO VERTICAL rum m lire H

January

February

April

Hay

July

Auouat

September

October

Oecontaor

Area

.!.»•

IK, 940

IK. 540

114.541

IK, 540

IK. 540

IK, 540

IK, 51*

Vertical

flow Rate g
(ft'/dayl

11..M.U

14.414.01

5.007.2*

11,110.11

10,421.4*

11,1*0.11

11, «5«. 14

TOCe*

Avo. Cone.

Ul/t)

12,270

11.27*

12.270

12.270

12,270

12,271

12.271

12,271

Loading

to River

lib/day)

11.4*

11.04

1.11

1.71

1.13

1.71

10.46

VoUtllea

Ave . Cone .

(UI/LI

5. Ml..

5.II1.C

9,lll.<

5. Ml. 6

5.111.6

5. Ml.*

5,911.*

Loadlnf Carclnofonie PIIAa** Loadlni Men-Carcinogenic MAe" Loading

to River

UbXday,

5.0*

5.11

1.17

4.25

!.*(

4.25

5.0*

Ave. Cone. to River Ave. Cone.

(uf/LI lib/day 1 <uo/U

•0 — 1

RD — 1

•B — 3

RD — 3

•B — 3

RB — 1

KB — 1

to River

lib/day)

2.5(

2.70

*.37

2.11

1..1

2.13

.10"'

. 10-'

. io-4

. 10-'

. 10"'

. 10"'

Total MAa"

Loadln, to

River Ub/day)

2.54 i 10*'

2.70 « 10"'

1.17 « 10"4

2.13 i 10"'

1.1* i 11"'

2.13 « 10"'

2.41 . 10-'

2.5* i 10"'

Total rCRa

Ava . Cone .

(UO./L)

10.4

10.4

10.4

10.4

10.4

10.4

10.4

Loedlno.

to River

lib/day)

0.0* i 1*"'

1.15 « 10"'

1.25 » 1*"'

0.17 « 10"'

7.11 > 11"'

6.11 I 10"'

7.11 > 10"'

0.06 t 10"'

* Total organic carbon.

•• rolynueloar aronatlco.

HD Hot detected.

•eo,attve ilfn dealfnatea eentanlnant nitration tovard the river,

tourcei Ccolofy and (nvlronnent. Inc. 1*00.
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LOAOIIK TO mv» DUI TO NoiisoirrM. nan AT IHALLOW tout in sire o***

TOCa* Valatllaa Total Kla

Waifhtad Loadinf Maifhtad Loadln* Carclnofonlc rHA«" Loading •on-Carclnofanle nun" Loading Total MAa" Malaktad Loading

Ift2) (ft '/day > <««/U Ub/day) l«a/t| lib/day) <u,/L| llb/d.y) Ivf/Ll Ub/dayl »i..r lib/day) lua/M lib/day)

January

February

Hatch

April

Hay

Juna

July

Auguat

fapt»bar

Octobar

•ovaafcat

DacaMbar

»J,142 -71*. (t

»«,7a§ -(72. M

10.2(0 -122.13

105, ((• 13*. 27

Ul.aU US. SO

111.270 -44. SI

107, S47 -4S1.70

t*,(fl -»17.1(

t4,12l -1.03S.41

M.113 -07S.27

*t.(S4 -311.0*

100,02* -470.12

112.000 -(.SI 11*. 000 -S.I7 NO m> — — HD —

132,000 -s.ss in. ooo -s.oo no — m> .... m —
132,000 -1.01 11*. 000 -O.tl MD — ND — — ID —

132,000 2.t( 11*. 000 2.t7 ID — RD — — TO

132,000 2.77 11*. 000 1.4* » — m — — HD

132,000 -0.37 11*, 000 -0.33 HD — no — — n>

132,000 -3.73 lit, 000 -3 . 3< IID — HO — — HO

132,000 -7.S7 11*, 000 -(.12 NO — HO — — HO

132,000 -I.S4 lit, 000 -7.70 ID — M> — — MD

132,000 -7.22 1M.OOO -(.SI HO — HO — — ID

112,000 -2. (3 lli.OOO -2.37 ID — HO — — MD

132,000 -3.01 lit, 000 -3. SO HD — Ho — — »D

* Total organic Carbon.

•• Volynuelaar aroftatiea.

••• Data fro* •onitarlnf oalla IC-21, 11-22, El-23, and EE-24 vara uaad to caleulata nolfhtad avara^a

concantratlana.

•0 Mot

•aaativa

datactad.

*ourc«: Bcoiofy and Envlron.wnt, Inc. !?••-
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COHTMUHAMT UOADIHO TO HIVCH DUI TO HOftlIONTAL FLOW » SHALLOW «M» in 8IT« (J*

VoUtllM

Ar<>

(ft'l

January 1*1.37*

rabruary 10), 001

March 139,03*

April 14*, 401

May 110,701

Jan* 140.111

July lit, 217

Auguat 104.549

laetanbar *1,19*

Octebar 1*1.711

H.~.b.r 111.1*0

Dacanfcar 111. lit

•• rolynuclaar aronatii

Flow Hat* g 1

-1.30.31

-*«7.41

7*3.21

1,991.15

•It. 4]

-2*7.11

-•JO. 45

-l.il*. 1*

-1,11*. 71

-1.1)0.41

371.31

-9*4.47

a.

cm .

"•'*"•*w;.,r
131

231

239

131

139

211

231

231

231

231

211

219

Loadlna IN

ta »l»ar A<

Ub/day) (

-0.02011

-0.0127

0.0119

0.0220

0.01107

-0.001*1

-0.011*7

-0.0141

-0.022*

-0.0144

0.0091

-0.0007

luj/K

110

130

130

130

13*

130

130

130

110

110

130

110

to (ivar Malfbtad Ava. Cane. to »lx«t Malghtad A»a. Cone,

lib/day) lua/L> (Ib/dayl (ug/ll

-«. 01112 HD — NO

-0.00700 RD — HD

0.00*3* HO — HO

0.011(1 HO — HO

0.00723 HD — RD

-0.00217 HD — HD

-0.0*79* RD — HO

-0.01110 HD — HD

-0.011(1 HO — HD

-0.00*1* HD — HD

0.00300 HD — RD

-0.00411 HD — RD

ka" Loadin« Tatal MAa" Hclghtad

lib/day) »l».r (Ib/day) lu«/L)

HD

— — HD

HD

HD

— — HO

HD

HD

— — HO

HO

— . — ID

— — HD

MD

(Ib/day)

-

—

—

-

—

—

—

—

-

—

-

—

VO Not d«t«ctftd.

MM***** •ifi* tf»»iflnit»» cent«nln*nt nlfCAtlon toward the riv«c.

•oureot Ccolofr and EnvlroftMnt, IBC. I9t».



Tablo 1-12

LOADING TO HIVE* DUE TO NOKSOMTAb tUM AT SNALUW SONE IN SITE »•••

Araa rlov »ata g

January

robruary

Hatch

April

Kay

Juna

July

Aufuat

•aptanbar

Octobar

ffovanbar

Daeaajbor

Ift2)

52.2*1

54.4*2

(7,013

72.454

74,011

(t.Oll

(4.14*

51,071

41,110

51.400

(1.717

(0,22*

«f«V*

-051

-401

717

l.*«0

471

-110

-441

-W

-w
-5(1

511

-1(1

•y)

.10

.15

.17

.00

.41

.31

.41

.30

.40

.14

.47

.17

TOCa*

Haifhtad

Avo . Cone .

ItH/L)

11.310

11,310

11,510

11,310

11,310

11,310

11,310

11,310

11,310

11.310

11,510

11,310

Loadlnf

to Klvor

lib/day)

-0

-0

0

•
0

-0

-0

-0

-0

-0

0

-0

.(7

.11

.50

.04

.17

.10

.30

.73

.41

.44

.41

.10

Valatllaa

Waifhtad

Ava. Cone.

i««yt)

1.333

1,355

1.335

1,333

1.333

1.335

1.555

1,333

1,331

1,335

1,555

1.335

Loading Orclnooanlc rNAa** Loading Non-Carclnooanle rNAa

to (Ivor vaiontad Ava. Cone. to plvar Malghtad Avo. Cone.

lib/day)

-0

0

0.

0

-0

-0

-0

-0

-0

0

-0

.00]

.01*

.071

1011

.04(

.011

.0(1

.011

.032

.034

.051

.015

luf/L) lib/day)

HD

ND

NO

ND

ND

ND

HD

ND

ND

ND

ND

ND

(UO/LI

ND

NO

•D

ND

NO

ND

ND

ND

ND

•D

ND

ND

Total r»a

•• Loadlnf Total rNAa** wolahtad Loading

to Blvor Loadlno to Ava. Cone. to Rivor

(Ib/dayl Rlvor lib/day 1 (uo/ll llb/dayl

ND

— — ND

HD

ND

_ _ ND -

ND

ND

— — ND

ND

ND

ND

— — ND

* Total Or9anlc Carbon.

** Folynuclaar Aromatica. '

••• Data froaj ajonltorln* valla t-1. »-7. f-11, I-KA, and I-20A laaraikty I Hlllar 1«§4; lt(6a) vara uaad to

calculata walohtad avoraf* coneontratlona.

HD Hot dataetad.

•aaatlva algn doalojiataa eontaiilnaat Blfratlon tonard tha rlvar.

Sourca: Ccalooy and BnvlronMltt. Inc. IflO.



cmnMiiium LOADIM TO «IVE» DUE TO HOBIXORTAL nan AT IHTUUWDIATI som m SIT( »•

>»AK »1

TOC»* V4>l«tiUi Total rCM

lf*lfkt«d Lo«di»a Waifhtad Loading Careln«f*alc niA*' Loading Hon-Carcino^attlc rtlAi** Load 1 09 Total r»A»** Ma 1 ah tad Loading

ICt1) (ft'/day) <••/!•> lib/day) luf/LI lib/day) <«t/ll lib/day) (Uf/LI lib/day) Hlvar (Ib/day) IM/U lib/day)

Janua ry

rabrwa ry

Hatch

April

Hay

Jun*

July

Auauat

•aptaafear

Octobar

Havaabar

Dacaabar

107,700

107,700

107.700

1*7,700

107,7*0

107,700

107,700

107,700

107,70*

1*7,700

107,700

107,700

•• Polynuclaar AroMtica.

••• Data Jrer - - •- 'i Boni coring «

•D Hot Datactad.

-74,11] «,»»• -41.71 4,44» -J0.il HD ~ HD — — m

-1J.4M I,»M -11. 1J 4,44* -«.S7 m> — MO — n> —

<2.4« l.ltt IS. 11 4,440 17.11 m> — KD — — HD

70.941 l,f»l 11.47 4,440 It. 57 m — HO — — ID

10,04« I.1M K.*0 4,440 1.14 HO — MD — — HD —

-17,771 I.1M -«.»» 4,440 -4.fl HD — HD — — HO

-41,001 !.»»• -21. (2 4,440 -11. ft HD — RD — — HO —

-•1.151 l.ffl -4C.01 4,440 -22.71 HD — RD — — HO

-19, (11 »,»»• -4a.l> 4,440 -21. 7< HD — HD — — RD

-!7.15< 1,1*1 -20.01 4,440 -10.11 HD — HD — — HD •—

40,4«S I.MO 27.29 4,440 11.49 HD — HD — — HD

-21.940 l.ltO -12.11 4,440 -5.il HD — HD — — HD

mtratiani.

pnaant. Inc. Hit.



APPENDIX F

TOXICITY PROFILES FOR SELECTED
CONTAMINANTS OF CONCERN



ARSENIC

Environmental Chemistry and Fate
Arsenic nay be released to the atmosphere as a gas or vapor; or

absorbed to particulate matter and transported to other media by dry or
vet deposition (ATSDR 1987a). Because trivalent arsenic may undergo
oxidation in the air, atmospheric arsenic is usually a mixture of tri-
valent and pentavalent forms. Most airborne arsenic is usually adsorbed
on small diameter particulate matter. Photolysis is not considered to
be an important fate process for arsenic.

Arsenic in surface water can undergo a complex pattern of trans-
formations: oxidation-reduction, ligand exchange, biotransformation, and
precipitation and adsorption (Callahan 1979). As a consequence of these
reactions, arsenic is extremely mobile in aquatic systems, and river-
borne arsenic is capable of being transported great distances. Factors
most strongly influencing the rates of these reactions include: Eh, Ph,
metal sulfide and sulfide ion concentrations, iron concentration, pre-
sence of phosphorus minerals, temperature, salinity, and distribution
and composition of biota (Callahan 1979).

Sorption onto clays, iron oxides, manganese compounds, and organic
matter is an important fate in surface water, with sediment serving as a
reservoir for most of the arsenic entering surface water. Sediment-
bound trivalent and pentavalent arsenic, methylated by aerobic and an-
aerobic microorganisms, may be released back into the water column.

Soluble forms of arsenic adsorb to soil and travel with the soil
matter with which they are associated. Shifts in oxidation state may
occur in either direction, depending on the particular characteristics
of the soil and groundwater. Volatilization of methylated arsenics from
groundwater is possible.

Arsenic in soil is predominantly found in an insoluble, adsorbed
form. Clay with high anion-exchange capacity strongly adsorbs penta-
valent arsenic. Other important adsorption processes include complexa-
tion and chelation by organic material, iron, or calcium. Leaching of
arsenic is usually important in the top 30 centimeters of soil, but may
also be important at greater depth in sandy soils. Arsenate predomi-
nates in aerobic soils; arsenite in slightly reduced soils; arsine,



methylated arsenicals and elemental arsenics in very reduced conditions
(e.g., swamps and bogs)(ATSDR 1987a).

As noted above, microorganisms may reduce and methylate arsenicals
in water and soil, resulting in volatilization and emission to the air.
The volatilization rate is heavily dependant on whether soil is oxygen-
ated or anaerobic, the pH, and the microbe types and concentrations in
soils.

In aquatic systems, bioconcentration of arsenic primarily occurs in
algae and lower invertebrates, but biomagnification does not appear to
be significant (Callahan 1979).

Plants may accumulate arsenic via root uptake, with uptake being
dependent on the species, soil arsenic concentration, and soil char-
acteristics.

Noncarcinogenic Effects
At high doses, arsenic compounds have been shown to produce acute

and chronic toxic effects including irreversible systemic damage. The
trivalent compounds are the most toxic and tend to accumulate in the
body. Animal studies have shown that chronic arsenic exposure may cause
body weight changes, decreased blood hemoglobin, liver damage, and
kidney damage.

There is evidence that arsenic is an essential element enchancing
growth and development in certain animal species, and it has been sug-
gested that arsenic may be an essential element for humans (HAS 1980).
Whether or not arsenic is an essential element is the subject of con-
tinuing research.

Teratogenic effects of arsenic compounds at relatively high ex-
posure levels have been demonstrated in a number of animal species (EPA
1984f, ATSDR 1987a). Generally, these effects have been observed fol-
lowing parenteral (injection) administration; whereas, administration at
lower doses by the more relevant oral route has not resulted in any
significant reproductive or developmental effects.

Hutagenicity and Carcinogenicity
Arsenic has been shown to be mutagenic in several assay systems and

to induce chromosomal aberrations in vivo and in vitro. Animal carcino-



genicity studies have reported conflicting results. Several studies
have reported an increased incidence of bronchogenic carcinomas in rats
exposed intratradically to an arsenic-containing pesticide. Reasons for
inconsistent carcinogenicity findings in animals may include inappropri-
ate selection of an animal model, and use of flawed study designs. In
humans, epidemiologic studies and case reports have reported that ar-
senic is associated with tumors of the skin, lungs, genital organs, and
visual organs (EPA 1984f, EPA 1985c, ATSDR 1987a).

EPA has classified arsenic in Group A, i.e., a human carcinogen,
based on extensive evidence of human carcinogenicity through inhalation
and ingestion exposure (EPA 1985c).

Drinking Water Standards and Criteria
Standards. The current MCL for arsenic under the National Interim

Drinking Vater Regulations is 50 ug/L. The NAS Drinking Water Committee
has analyzed the toxicology of arsenic (NAS 1983a). Based upon this
evaluation, NAS recommended the retention of the MCL pending resolution
of the question whether arsenic is an essential element in the human
diet.

NAS also examined the available epidemiologic studies which were
designed to investigate the relationship between arsenic exposure and
skin cancer in the United States. The conclusion of the report was that
these studies lacked statistical power to determine if arsenic causes
skin cancer. However, the report stated that precursors of skin cancer,
normally seen in cases of arsenic-induced skin cancer, were not seen in
these studies.

Consistent with the NAS recommendations, EPA has proposed that the
HCLG remain at the current MCL of 50 ug/L. In its determination, EPA
stated that the MCL was below concentrations at which noncarcinogenic
toxicity had been demonstrated and was within the concentration range
which might be, based on further investigation, essential for humans
(EPA 1985c).

Criteria. Based upon recommendations of NAS, EPA has proposed that
all health advisories for arsenic be set at 50 ug/L (EPA 1985d). The
EPA ambient water quality criterion for the protection of human health



is 22 ug/L, corresponding to 1 x 10~ lifetime excess cancer risk calcu-
lated on the basis of an epidemiological study of skin cancer among
Taiwanese exposed via drinking water (EPA 1980a).



BENZENE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of benzene (CAS No. 71-43-2) are summarized belov (EPA 1986a).

Molecular Veight 78
(g/mole)

Water Solubility 1,750
(mg/L at 25°C)

Vapor Pressure 95.2
(mraHg at 25°C)

Henry's Law Constant 5.6 x 10
(atm-m /mole)

Log KQw 2.12

Koc 83

BCF 5.2

Benzene has a high water solubility and vapor pressure. As a
consequence of these two properties, benzene can be characterized as a
highly mobile chemical. For benzene released to air, some rainwater w-
ashout is anticipated. After deposition in water or soil, volatili-
zation is expected to return some portion back to the atmosphere. Based
on its high Henry's Law Constant, volatilization will result in sub-
stantial loss to the atmosphere following release to water.

Due to its high water solubility and high vapor pressure, transport
to sediments is not expected to be major surface water fate process.

Benzene released to soil can be transported to air via volatili-
zation, to surface water via runoff, and to groundwater via leaching.
The first two pathways predominate in surficial soil, whereas the latter
pathway predominates at lower soil depths.

According to criteria developed by Kenaga (1980), benzene with a
K of 83 would be considered to be mobile in soils. Other factorsoc



which influence soil mobility include soil type, the amount of rainfall,
the depth to groundwater, and the extent of degradation (ATSDR 1987b).

Benzene is rapidly degraded in the atmosphere via reaction with the
hydroxy radical. In soils and waters, biodegradation is an important
process.

Noncarcinogenic Effects
The best known and longest recognized toxic effect of benzene in

humans is depression of bone marrow function. Benzene-exposed indivi-
duals have been found to display anemia, leucopenia, and/or thrombo-
cytopenia (EPA 1985c, ATSDR 1987b). Vhen simultaneous depression of all
three cell types (pancytopenia) is accompanied by bone marrow necrosis,
the syndrome is called aplastic anemia.

Carcinogenicity and Hutagenicity
Excess leukemia mortality, particularly acute myelogenous and mono-

cytic leukemia, has been demonstrated among humans occupationally ex-
posed to benzene. In addition to this definitive human evidence,
several long-term bioassays have demonstrated increased incidences of
tumors and leukemia following administration in animals. Based pri-
marily upon the direct evidence in man, EPA has classified benzene
according to weight-of-evidence carcinogenicity criteria in Group A,
human carcinogen-sufficient evidence from epidemiological studies (EPA
1987a).

Benzene has been tested extensively for genotoxic properties.
Benzene was not mutagenic in several bacterial and yeast systems.
Equivocal results have been reported for clastogenic results in vitro;
several investigators have reported positive results in mouse micro-
nucleus assays, as well as studies of chromosomal observations in
rabbits.

Many investigators have reported significant increases in chromo-
somal aberrations in symptomatic and asymptomatic workers with
either a current or past history of exposure to benzene.



Drinking Water Standards
EPA has established a final drinking water MCL of 5 ug/L (EPA

1987a).



CADMIUM

Environmental Chemistry and Fate
The primary sources of atmospheric cadmium are combustion of coal

and petroleum products. Cadmium from these sources is primarily ad-
sorbed on small, highly respirable particles, which can be transported
over large distances and transferred to other environmental compartments
via vet deposition. Cadmium adsorbed to small particulates is more per-
sistant than that adorbed to larger particulates. Photochemical
reactions are apparently not involved in the environmental fate of cad-
mium (ATSDR, 1987h).

Relative to other metals, cadmium is mobile in surface water. In
natural waters, cadmium exists as a hydrated ion, metal-inorganic com-
plexes with carbonate hydroxyl, chlorine or sulfate anions; or as metal-
organic complexes with humic acids (ATSDR, 1987h).

Because it exists only as the divalent cation, aqueous cadmium is
not strongly influenced by the redox potential of water. However, under
reducing conditions forming sulfide, cadmium will precipitate in sedi-
ments as cadmium sulfide. The concentration of aqueous cadmium is
usually inversely related to the pH value and the amount of organic
material present (ATSDR 1987h). Humic acid substances account for most
of the organic complexes, with solubility dependant on the nature of the
humic substance. Sorption by clays and iron oxides is important in re-
ducing aquatic cadmium concentrations.

Cadmium concentrations are typcially low in groundwater due to
several factors. These factors include sorption by mineral matter and
clay, binding to humic substances, precipitation as cadmium sulfide in
the presence of sulfide, and precipitation as cadmium carbonate at high
pHs.

In soil, cadmium may occur as free cadmium compounds or as the di-
valent ion dissolved in soil. As a consequence of cation exchange,
cadmium may be bound to soil minerals or organic constituents. The
aerobic nature of topsoils tends to reduce the amount of cadmium bound
to sulfide. High soil acidity favors release of the divalent cadmium
cation and its uptake by plants.



Cadmium is not reduced or methylated by microorganisms. However,
the biological production of sulfide results in cadmium precipitation.
Cadmium is strongly accumulated by all organisms, with concentrations in
freshwater and marine organisms hundreds to thousands of times higher
than in water being typical. Bioaccumulation of cadmium is strongly
correlated with soil cation-exchange capacity (CEC), decreasing with
increasing CEC. Bioconcentration in aquatic life is greatest for bottom
feeders (e.g. mollusks and crustaceons), followed by fish and aquatic
plants (ATSDR, 1987h). Bioaccumulation due to the use of cadmium-
containing pesticides on food crops has been noted in beef and poultry.

Noncarcinogenic Effects
Acute and chronic exposure to cadmium in animals and humans results

in renal dysfunction, hypertension, anemia, and altered liver microsomal
activity. The kidney is considered to be the critical target organ in
humans chronically exposed to cadmium by ingestion. The early clinical
signs of renal injury include proteinuria, glucosuria, and amino-
aciduria.

To calculate a drinking water equivalent level (DVEL), EPA used
renal dysfunction as an endpoint, and the most widely accepted estimate
for the critical (threshold) concentration of cadmium in the renal
cortex—200 ug/g. Using a 4.5* absorption of the daily dose and 0.01*
excretion in the total body burden per day, EPA calculated an LOAEL of
352 ug/day for renal effects in humans. Incorporating an uncertainty
factor of 10, EPA has developed an RfD of 35 ug/day. Adjusting the RfD
for consumption of 2 liters of water per day, EPA has derived a provi-
sional DVEL of 18 ug/L (EPA 1985c).

Embryotoxic and teratogenic effects have been demonstrated in many
mammalian species following parenteral administration of high doses of
cadmium. In contrast, there is little evidence of these effects at
lower doses by either of the more relevant inhalation or oral exposure
routes (EPA 1981, ATSDR 1987h).

Carcinogenicity and Mutagenicity
Cadmium chloride aerosol administered by inhalation for 18 months

produced lung tumors in rats. In contrast, all cancer bioassays in



which cadmium has been administered orally have been negative. Recent
epidemiological studies indicated that workers chronically exposed to
cadmium are at risk of elevated lung cancer mortality. According to its
weight-of-evidence carcinogenicity criteria, EPA has classified cadmium
in Group Bl (probable human carcinogen) for inhalation based on the epi-
demiological data (EPA 1986a).

While the Agency has concluded that cadmium is a carcinogen by the
inhalation route, EPA has classified the chemical in Group D, inadequate
evidence for carcinogenicity for the oral route of exposure, because of
the negative results reported for cancer bioassays in which cadmium was
administered orally (EPA 1986a). Consistent with this categorization,
EPA has proposed that the MCL for cadmium be set based upon noncarcino-
genic toxicological endpoints.

Drinking Water Standards
The current MCL for cadmium, under the National Interim Primary

Drinking Water Regulations, is 10 ug/L. This level was designed to
prevent renal dysfunction, and was based on a critical value of cadmium
in the kidney cortex of 200 ug/g, and assumptions on gastrointestinal
absorption, excretion of the absorbed dose, daily excretion of the total
body burden, and daily dietary cadmium intakes. The World Health
Organization (WHO) guideline for drinking water is 5 ug/L. This value
was based on a value for provisional tolerable weekly cadmium intake,
assuming that 25% of the total cadmium intake was attributable to
drinking water. EPA has proposed an MCLG of 5 ug/L based upon the WHO
guidelines and the HAS SNARL (EPA 1985c).



CHLOROBENZENE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of chlorobenzene (CAS No. 108-90-7) are summarized below (EPA
1986a).

Molecular Weight 113
(g/mole)

Water Solubility 466
(mg/L at 25°C)

Vapor Pressure 11.7
(mmHg at 25°C)

Henry's Law Constant 3.7 x 10
(atm-m /mole)

Log KQW 2.84

Koc 33°
BCF 10

Chlorobenzene's moderate water solubility, vapor pressure, and
Henry's Law Constant indicate that volatilization from surficial soils
and surface water is a major transport pathway.

Once adsorbed on soil, the moderate solubility and K (330)
indicate that chlorobenzene will leach and be transported to ground-
water. The degree and rate of leaching will depend on a variety of
factors including the soil type, organic carbon content, and the pre-
sence of organic solvents in the soil. Once chlorobenzene reaches the
groundwater, the K indicates that retardation relative to the ground-
water flow will occur due to partitioning and adsorption to soil parti-
cles.

Current data indicate that degradation of chlorobenzene in aquatic
systems is slow (EPA 1985). The estimated BCF of 10 indicates that
monochlorobenzene is only slightly bioconcentrated in aquatic life.



Noncarcinogenic Effects
Chlorobenzene exerts its toxicity primarily on the central nervous

system, liver, and kidney. Liver effects include necrosis and inter-
ference with porphyrin metabolism. Kidney effects include swelling of
the tubular and glomerular epithelia. Hematopoietic effects (e.g.,
lymphocytosis and leukopenia) have been reported among chlorobenzene-
exposed workers; however, it is uncertain whether these effects can be
attributed to chlorobenzene or to other contaminants (EPA 1985g).

Carcinogenicity and Hutagenicity
In a single National Toxicology Program (NTP) bioassay, chloro-

benzene was found not to be carcinogenic in mice and rats. The NTP
report did note that chlorobenzene induced a statistically significant
increased incidence of neoplastic nodules in rates exposed to the
highest dose. On this basis, EPA classified chlorobenzene according to
weight-of-evidence carcinogenicity criteria in Group C — limited evi-
dence in animals, no evidence in humans (EPA 1985g).

Most mutagenicity assays of chlorobenzene in bacteria, fungal, and
mammalian tissue cultures have been negative (EPA 1985h). One study,
however, in Streptomyces antibioticus reported that chlorobenzene
induced reversion to vitamin Bl prototrophy, and one study in
Saccharomyces cerevisiae showed increased mitotic crossing (EPA 1985k).

Drinking Water Standards and Criteria
Standards. EPA has not established an MCL or MCLG for chloro-

benzene in drinking water.

Criteria. In the absence of suitable data, EPA has not derived a
1-day HA for chlorobenzene. EPA has, however, developed 10-day, longer-
term, and lifetime HAs by application of 100-fold uncertainty factors
and various intake assumptions and physiological parameters to NOAELs
reported in animal studies (EPA 1985g). The 10-day advisory of 1,800
ug/L for a 10-kg child was derived from a NOAEL of 345 mg/m reported in
an inhalation teratology study in rats and rabbits; the longer-term HAs
of 9,000 ug/L (child) and 30,000 ug/L (adult) were derived using a NOAEL
of 125 mg/kg/day reported in a subchronic gavage study in mice and rats.



The lifetime HA of 600 ug/L vas derived from the NOAEL used in the
derivation of the longer-term HA, using an additional uncertainty factor
of 10 and assuming that drinking water comprises 20% of the total daily
intake.

HAS has estimated, based upon the draft NTP, that a drinking water
concentration of 2.3 ug/L would correspond to an estimated one-in-a-
million incremental excess lifetime cancer risk (NAS 1983).

EPA has developed an ambient water quality criterion for the pro-
tection of human health of 488 ug/L and for organoleptic (odor and
taste) effects of 20 ug/L (EPA 1980a).



CHLOROPHENOLS (2-CHLOROPHENOL AND 2,4-DICHLOROPHENOL)

Environmental Chemistry and Fate
The relevant physical and chemical properties of chlorophenol

(CP-CAS No. 95-57-8) and 2,4-dichlorophenol (DCP-CAS No. 12-83-2) are
summarized in the Table below (Arthur D. Little, Inc. 1982).

Compound 2-chlorophenol 2,4-dichlorophenol

Molecular Weight 129 163
(g/mole)

Water Solubility 28,500 (20°C) 4,600 (20°C)
(mg/L at 25°C)

Vapor Pressure 2.2 0.11
(mmHg at 25°C)

Henry's Law Constant 1.3 x 10"3 5.0 x 10"6
(atm-nr/mole)

Log KQw 2.17 2.75

K No data 380oc
BCF 214 130

The above data show that both CP and DCP have high water solubili-
ties and low vapor pressures. Additionally, using the K of DCP, the
two chlorophenols have moderate K s. These three values indicate that
both volatilization from surface soils and infiltration to groundwater
are important transport pathways. The high Henry's law constant, along
with the high water solubility and moderate K , indicates that volatil-
ization is an important transport pathway from surface water. However,
its low Henry's law constant indicates that both volatilization and par-
ti toning to sediments are important pathways in surface water.

Biodegradation in soils and surface water are significant trans-
formation processes (Aurthur D. Little, Inc., 1982). No data were found
concerning biodegradation in groundwater.

Bioconcentration factors (BCFs) indicate moderate bioconcentration
in aquatic species.



Noncarcinogenic Effects
In rodents subjected to acute high oral exposures, CP and DCP eli-

cited respiratory excitation, clonic convulsions, and/or motor weakness
(hypotonia). Few long-term animal studies are available. Those few
that are available show reduction in hematological parameters or enzyme
changes. No data were found concerning effects of CP and DCP on the de-
veloping embryo or the reproductive process.

Carcinogenicity and Mutagenicity
No data were found concerning the potential carcinogenic!ty of CP

or DCP by the oral route. However, CP and DCP were reported to promote
tumors following a single dermal application of dlmethylbenzanthracene
on mouse skin (Boutwell and Bosch, 1959).

CP has been shown to be mutagenic in Sprague Dawley rats fed 130
rag/kg CP every other day for one week (Chung 1978). In these rats a
six-fold increased incidence of chromatid deletions (12Z vs. 2X in
controls) was seen. Complete inhibition of mitosis was reported in bone
marrow cells taken from treated rats.

DCP, tested using the Ames Salmonella microsomal assay, was re-
ported as not mutagenic with and without activation.

Consequently, whereas CP can be classified as mutagenic, there are
insufficient data to evaluate the mutagenicity of DCP.

Drinking Water Standards
EPA has not issued any drinking water standards, health advisories,

or other criteria for CP or DCP.



DICHLOROBENZENES

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 1,2-dichlorobenzene (CAS No. 95-50-1); 1-3-dichlorobenzene (CAS
No. 541-73-1); and 1,4-dichlorobenzene (CAS No. 106-16-7) are presented
below.

1,2-DCB 1,3-DCB 1,4-DCB
Compound

Molecular Weight 147 147 147
(g/mole)

Water Solubility 100 123 79
(mg/L at 25°C)

Vapor Pressure 1 2.3 1.2
(mmHg at 25°C)

Henry's Law Constant 1.9 x 10~3 3.6 x 10~3 2.9 x 10~3
(atm-nT/mole)

Log KQW 3.6 3.6 3.6

KQC 1700 1700 1700

B C P 5 5 5

The log KOW, high K , and low vapor pressure indicate that ad-
sorption onto soils is the major fate process of DCB isomers in soils.
Similarly, adsorption to these media will dominate transport and fate of
the isomers discharged into aquatic media.

The log KQws suggest that DCB isomers will bioaccumulate. Biode-
gradation is not likely to be a significant degradation pathway for DCB
isomers, based upon data which indicate that chlorobenzene is resistent
to biodegradation and that resistance increases with increasing chlori-
nation of the benzene ring (ATSDR 19871).

Noncarcinogenic Effects
The principal toxic effects of o-dichlorobenzene (1,2-dichloro-

benzene or o-DCB) and p-dichlorobenzene (1,4-dichlorobenzene or p-DCB)
in humans and other animals from acute and longer-term exposures include



CNS depression; blood dyscrasias; and lung, kidney, and liver damage.
Similar data are not available for m-dichlorobenzene (1,3-dichloro-
benzene or m-DCB). However, based upon short-term assays, EPA has
determined that short-term assessments developed for o-DCB should apply
to m-DCB.

Carcinogenicity and Mutagenicity
The few studies available on the carcinogenic potential of the DCBs

have been negative or insufficient to clearly classify any DCB isomer as
carcinogenic. Preliminary results of an NTP gavage bioassay indicate
that o-DCB was not carcinogenic under the conditions of the experiment.
Pending receipt of the final NTP report for o-DCB, EPA has categorized
o-DCB according to Agency weight-of-evidence carcinogenicity criteria in
Group D, not classifiable as to human carcinogenicity (EPA 1987d). EPA
has classified p-DCB in group C, limited evidence of carcinogenicity in
animal studies (EPA 1987a).

In general, DCBs have shown little or no mutagenic activity in a
range of bacterial systems. However, several studies with mold and
plant cultures treated with DCBs have reported mutations and chromosomal
alterations (EPA 1987d).

Drinking Water Standards and Criteria
EPA has established a final drinking water MCL for p-dichloro-

benzene of 75 ug/1 (EPA 1987a). This HCL was based on a reference dose
of 0.1 mg/kg/day, an uncertainty factor of 10, allocation of 20% of
total human intake from all exposure sources to drinking water and
various intake and physiological assumptions. EPA is also in the pro-
cess of establishing an enforceable HCL for o-DCB and p-DCB, but not
m-DCB. As a first step in the process, EPA has issued a proposed MCLG
for o-DCB based upon a NOAEL reported in a subchronic gavage study in
mice and rats. Based upon a NOAEL of 125 mg/kg/day, an uncertainty
factor of 100, and the same assumptions as for p-DCB, EPA has derived a
proposed MCLG for o-DCB of 620 ug/L.

In the absence of sufficient data, EPA has not developed, and is
not in the process of developing, a drinking water standard for m-DCB.



1,2-DICHLOROETHANE (ETHYLENE DICHLORIDE OR EDC)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 1,2-dichloroethane (CAS No. 107-06-2) are summarized belov (EPA
1986a).

Molecular Weight 99
(g/mole)

Water Solubility 8.5 x 10"3
(mg/L at 25°C)

Vapor Pressure 64
(mmHg at 25°C)

Henry's Law Constant 9.8 x 10
(atm-m /mole)

Log KQW 1.48

Koc U

BCF 1.2

A half-life of 1,2-dichloroethane from soil could not be located in
the available literature; however, based on its moderate vapor pressure,
evaporation is expected to be the predominant loss mechanism from the
top layer of soil. In subsurface soil, biochemical and chemical bio-
degradation are expected to be slow. Therefore, based on its low K ,
1,2-dichloroethane is expected to leach and be transported to ground-
water. Once in groundwater, the low K indicates 1,2-dichloroethane
will be mildly adorbed to soil particulate and will be subject to low
retardation relative to the groundwater flow. In addition, its high
Henry's Law Constant indicates evaporation from surface water is an
important fate mechanism. Based on its low BCF, 1,2-dichloroethane is
not expected to bioconcentrate in aquatic life.

Noncarcinogenic Effects
At relatively high doses, 1,2-dichloroethane (EDC) produces CNS

depression as well as injury to the liver, kidney, and adrenals.
Symptoms of CNS depression typically include headache, dizziness,



nausea, and general weakness. Effects on the liver include necrosis and
epithelial cell damage, and on the kidney, degeneration of the proximal
tubule (EPA 1985b)

Carcinogenic!ty and Hutagenicity
In a NCI bioassay, EDC administered by gavage was shown to increase

the incidence of tumors in both mice and rats. Based upon these data,
EPA has classified EDC according to weight-of-evidence carcinogenic!ty
criteria in Group B- - probable human carcinogen (EPA 1987a).

EDC has shown to induce gene mutations in bacteria, plants,
Drosophilia melanogaster, and cultured Chinese hamster ovary cells (EPA
19851). In addition, EDC has been reported to cause meiotic chromosomal
disjunction in Drosophilia. Based upon these data, EPA has determined
based upon weight-of-evidence criteria that EDC is a mutagen that may
have the potential for causing adverse effects in humans (EPA 19851).

Drinking Water Standards and Criteria
Standards. In the first stage of a procedure to establish an en-

forceable MCL for EDC in drinking water, EPA has established a NCLG of
0. This MCLG was predicated on the EPA conclusion that no exposure to a
"probable human carcinogen" is acceptable. Based upon considerations of
analytical feasibility and feasibility of control, EPA has issued a MCL
for EDC of 5 ug/L.

Criteria. In the absence of suitable data, EPA has not developed
1-day or 10-day HAs for EDC. EPA has, however, developed a longer-term
HA based upon a NOAEL reported in a rat inhalation study. Based upon a

3
NOAEL of 405 mg/m , an uncertainty factor of 100 and various intake as-
sumptions and physiological parameters, EPA derived longer-terms HAs of
740 ug/L (10-kg child) and 2,600 ug/L (70-kg adult) (EPA 1985d). Be-
cause EDC was judged to be a probable human carcinogen, EPA did not de-
velop a lifetime HA for noncarcinogenic effects.

EPA has not developed an ambient water quality criterion for EDC
for the protection of human health.



HEXACHLOROBENZENE (HCB)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of hexachlorobenzene (CAS No. 118-74-1) are summarized below (EPA
1986a).

Molecular Weight 285
(g/mole)

Water Solubility 0.006
(mg/L at 25°C)

Vapor Pressure 1.1 x 10"
(mmHg at 25°C)

_A
Henry's Lav Constant 6.8 x 10
(atm-m /mole)

Log KQW 5.23

K 3900oc
BCF 8690

Hexachlorobenzene (HCB) has a low water solubility, a high log K ,
and relatively high K , indicating that the chemical will be strongly
adsorbed in soil or sediments following discharge to surface water. The
low vapor pressure and Henry's law constant indicate that votilization
will not be a major transport mechanism from either soils or surface
water. In addition, based on the log K and high K , significant
leaching from source soils is not anticipated.

HCB is expected to be slowly degraded by soil or sediment micro-
organisms. HCB is expected to significantly bioconcentrate in aquatic
life with BCFs ranging from 5,500 to 44,437 in vertebrates (EPA 1985g).

Noncarcinogenic Effects
Porphyria cutonea tardea (PCT) has been demonstrated in Turkish

citizens who accidentally consumed bread contaminated with HCB. PCT-
associated symptoms observed included skin lesions and hyperpigmenta-
tion. In addition, HCB caused neurotoxicity, liver damage, arthritic
conditions, and in children, reduced growth. Studies in rodents re-



ceiving HCB orally reported both fetotoxicity and teratogenicity (EPA
1985g). The effects noted in these studies included cleft palate,
reduced fetal viability, reduced neonatal weight gain and reduced re-
lative fetal weight (EPA 1987g).

Carcinogenicity and Hutagenicity
Lifetime animal carcinogenic!ty studies have revealed that HCB

elicited statistically significant increased tumor incidences in rats,
mice, and hamsters. Based on these data, EPA has placed HCB in its
carcinogenicity category B^ as a probable human carcinogen.

Drinking Water Standards and Criteria
EPA has not developed a drinking water standard for HCB. The EPA

one-day and 10-day and longer health advisories (HAs) for a 10-kg child
are each 50 ug/L. The longer-term HA is 175 ug/L for a 70-kg adult.
The EPA reference concentration for a potential carcinogen risk of
1 x 10~6 is 0.02 ug/L.



LEAD

Noncarcinogenic Effects
Vhen toxicity information is considered for noncarcinogenic effects

of substances, the data are evaluated based on their dose-related re-
sponse characteristics and the establishment of an exposure level below
which no adverse effects are observed. Historically, the observed
threshold or no-effect level for lead-induced toxic effects has con-
tinued to decline as more sophisicated experimental and clinical
measures are employed to detect more subtle effects. These include
alterations in physiological functions at blood lead (PbB) levels below
the currently accepted maximum safe level for exposure to children, a
segment of the population currently regarded to be at highest risk of
lead-induced effects (EPA 1985c, ATSDR, 1987J).

The most serious effects associated with markedly elevated PbB
levels are severe neurotoxic effects that include irreversible brain
damage. For most adults, such damage does not occur until PbB levels
exceed 100 to 120 micrograms per deciliter (ug/dl). At these PbB
levels, severe gastrointestinal symptoms and effects on several other
organ systems are often found. Precise thresholds for occurrence of
overt neurological and gastrointestinal signs and symptoms of lead
exposure in cases of subencenpthalopathic lead intoxication have yet to
be established, but such effects have been observed in chronically
exposed adult lead workers at PbB levels as low as AO to 50 ug/dl.

Toward the lower range of PbB levels associated with overt lead
intoxication, less severe but important signs of impairment in normal
physiological functioning in several organ systems are evident among
apparently asymptomatic lead-exposed adults (EPA 1985c). These include:

o Slowed nerve conduction velocities indicative of peripheral
nerve dysfunction (at PbB levels as low as 30 to 40 ug/dl);

o Altered testicular function (at PbB levels of AO to 50 ug/dl);
and

o Reduced hemoglobin production (at approximately 50 ug/dl).



EPA has concluded that all of the above effects point tovard a gener-
alized impairment of normal physiological functioning of several dif-
ferent organ systems as adult PbB levels exceed 30 to 40 ug/dl. Evi-
dence of impaired herae synthesis effects in blood occur at even lover
levels.

More recent research has indicated that there is a relationship
between PbB levels and increases in blood pressure. Preliminary review
of this work indicates a statistically significant correlation between
PbB levels and diastolic blood pressure in white males, ages 40 to 50,
with no threshold apparent in the range of 6 to 30 ug/dl. Of particular
concern is the finding of a 2 mm Hg increase in diastolic pressure per
incremental PbB level increase of 0.5 ug/dl. Possible increases in risk
of more severe medical events (stroke, heart attack, death) associated
with lead-induced increases in blood pressure are also estimated in one
of the recently published studies.

Children represent a sensitive subpopulation with regard to lead
toxicity. As with adults, lead affects many different ogan systems and
biochemical/physiological processes across a wide range of exposure
levels. Effective PbB levels for producing encephalopathy or death in
children are lower than in adults, starting at approximately 80 to 100
ug/dl. Permanent metal retardation and other marked neurological de-
ficits are among lasting neurological sequelae typically seen in cases
of nonfatal childhood lead encephalopathy. Other overt neurological
signs and symptoms of subencepthalopathic lead intoxication, such as
peripheral neuropathies (functional and/or pathological changes in the
peripheral nervous system), have been detected in some children at PbB
levels as low as 40 to 60 ug/dl. Chronic kidney disease is not evident
at PbB levels above 100 ug/dl. Moreover, colic and other overt gastro-
intestinal symptoms occur in children, at least down to 60 ug/dl. Rank
anemia is also evident at 70 ug/dl, representing an extreme manifesta-
tion of reduced hemoglobin synthesis at PbB levels as low as 40 ug/dl.
All these effects are widely accepted as adverse health effects, and are
reflective of widespread marked impact of lead on the normal physio-
logical functioning of many different organ systems (EPA 1984d, 1985c,
ATSDR 1987J).



Additional studies demonstrate further important health effects
occurring in non-overtly lead-intoxicated children at similar or lover
PbB levels than those indicated above. Among the most important and
controversial of these electrophysiological and neuropsychlological
effects are indications of peripheral nerve dysfunction, indexed by
slowed nerve conduction velocities (NCV) found in children with PbB
levels lower than 30 ug/dl. EPA has concluded that while none of these
studies on CNS effects can individually be regarded as conclusively
proving significant cognitive (IQ) or behavioral effects occurring below
30 ug/dl, they clearly indicate likely assoications between neuropsycho-
logic deficits and PbB levels as low as 30 to 50 ug/dl. The magnitude
of average observed IQ deficits is approximately 5 points at mean PbB
levels of 50 to 70 ug/dl and about 4 points at mean levels of 30 to 50
ug/dl. Whether a smaller risk exists at somewhat lower levels (15 to 30
ug/dl) cannot be determined at this time (EPA 1984d, 1985c).

Many different impacts (representing potentially impaired
functioning and depleted reserve capacities of many different tissues
and organs) have been noted at PbB levels below 30 ug/dl.

At PbB levels around 10 to 15 ug/dl, initial signs of detectable
heme synthesis impairment occur in many different organic systems, indi-
cations of increasing degrees of pyrimidine metabolism interference,
signs of altered nervous system activity, and interference in vitamin-D
metabolism. EPA has stated that, on the basis of these data, these ef-
fects might be viewed as becoming sufficiently adverse to warrant
avoidance as PbB levels exceed 20 to 25 ug/dl (EPA 1985c).

Reproduction and Development
There is a paucity of data on which to evaluate the effects of lead

on reproduction and development in humans. Early studies of pregnant
women exposed to high levels of lead indicated toxic, but not terato-
genic, effects on the conceptus. One recently reported study hints at
birth anomalies possibly associated with exposure to low lead levels
(mean cord blood level of 15 ug/dl) among women in the general popula-
tion. However, the significance of these studies has been questioned
because of the absence of reported statistically significant associa-
tions between cord blood levels and specific types of minor anomalies or



any major anomalies. There are also no reliable data pointing to ad-
verse effects in human offspring following lead exposure to fathers.

EPA has concluded that the current collective human data regarding
lead's effects on reproduction on in utero development are insufficient
for accurate estimation of exposure-effect or no-effect levels (EPA
1984d). In the absence of sufficient data, it has been suggested that
it would be prudent to avoid lead exposures resulting in PbB levels
exceeding 25 to 30 ug/dl to pregnant women and women of child-bearing
age in general. This conclusion was based on the known equilibration
between maternal and fetal blood lead concentrations and growing evi-
dence of deleterious effects in young children as PbB levels approach 25
to 30 ug/dl. Industrial lead exposure of men with PbB levels of 40 to
50 ug/dl also appears to result in altered testicular function.

Carcinogenicity
Several studies have reported renal tumors in Vistar rats following

ingestion of high doses of a lead salt (lead acetate). Lead subacetate
(another lead salt) has produced benign tumors (renal carcinomas or
adenomas) in Swiss mice and seveal strains of rats, but not golden
hamsters. Glimomas (CNS tumors) were also observed in many of these
studies.

There have been a number of epidemiological studies which have
assessed the mortality experience of lead-exposed workers. In some of
the studies, no excess cancer mortality was observed. In one study,
non-statistically significant excess cancer mortality of the respiratory
system and cancer of the digestive organs and peritoneum was reported
which on evaluation by other statistical techniques by another investi-
gator was reported to achieve statistical significance. Another study
has reported increased mortality from renal cancer among a group of lead
smelting workers. However, this excess mortality, based on only six
cases, did not achieve statistical significance. On review of all of
these studies, EPA concluded that the absence of good lead exposure
documentation made it difficult to assess the contribution of lead to
the observed results.

The International Agency for Research on Cancer (IARC) has classi-
fied lead in Group 3, inadequate evidence for carcinogenicity in humans,



sufficient evidence for carcinogenic!ty in animals (for some salts).
EPA has classified lead in category B. (sufficient evidence in animals,
insufficient evidence in humans) according to the Agency's Guidelines
for Carcinogen Risk Assessment (EPA, 1986b). However, the Agency noted
that the doses inducing kidney tumors in positive rat studies were be-
yond the human lethal dose, and several epidemiological studies have not
demonstrated an association between lead exposure and elevated cancer
occupationally exposed workers. Consequently, EPA has recently proposed
to set an HCLG in drinking water based on noncarcinogenic endpoints (EPA
1985c).

Drinking Water Standards
The current EPA and drinking water MCL for lead is 50 ug/L. This

limit was designed to limit PbB levels in 99.5% of the population to
below 30 ug/dl.

NAS (1977) has stated that the current HCL, in view of other en-
vironmental sources of exposure, may not provide a sufficient margin of
safety, particularly for fetuses and young children.

EPA, in agreement with this assessment, has recently taken the
first step in lowering the MCL by issuing a proposed HCLG of 20 ug/L.
This level was derived based on a target PbB level of 15 ug/dl for
protecting children and infants, using a conversion factor of 6.25 to
translate PbB to lead in drinking water (assuming a consumption of 1
liter of water per day) and an uncertainty factor of 5 (EPA 1985c).
After finalization of the HCLG, EPA would then factor in other data,
such as technological feasibility, to establish a revised MCL.



A-HETHYL-2-PENTANONB

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 4-methyl-2-pentanone are summarized below (Verscheuren 1983).

Molecular Weight 100
(g/mole)

Water Solubility 19,000
(mg/L at 25°C)

Vapor Pressure 6 (20°C)
(mmHg at 25°C)

Henry's Lav Constant no data
(atm-m /mole) found

Log KQW no data
found

K no dataoc _ .found

BCF no data
found

4-methyl-2-pentanone (MIBK) has a high water solubility and moder-
ate vapor pressure. As a consequence of these two properties, benzene
can be characterized as a moderately mobile chemical. For MIBK released
to air, some rainwater washout is anticipated. After deposition in
water or soil, volatilization is expected to return some portion back to
the atmosphere.

Due to its high water solubility and moderate vapor pressure, some
transport to sediments is expected.

MIBK released to soil can be transported to air via volatilization,
to surface water via runoff, and to groundwater via leaching. The first
two pathways predominate in surficial soil whereas the latter pathway
predominates at lower soil depths.

Noncarcinogenic Effects
In high concentrations, MIBK produces narcosis with symptoms of

headache, nausea, lightheadedness, and vomiting.



Carcinogenicity and Hutagenicity
MIBK has not been tested in a long-term animal carcinogenesis bio-

assay. Consequently MIBK vould be categorized according to EPA carcino-
genic risk criteria in group D - insufficient data, MIBK has not been
shown to be mutagenic.

Standards and Criteria
There are no EPA drinking water standards, health advisories or

ambient water quality criteria for the protection of human health for
MIBK.



NAPHTHALENE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of naphthalene (CAS No. 91-20-3) are summarized belov (EPA 1984).

Molecular Weight 128
(g/mole)

Water Solubility 31.7
(mg/L at 25°C)

Vapor Pressure 0.082
(mmHg at 258C)

Henry's Lav Constant no data
(atm-m /mole) found

Log KQW 3.37

K no data
found

BCF 1.46

Naphthalene has a moderate water solubility and moderate vapor
pressure. As a consequence of these two properties, benzene can be
characterized as a moderately mobile chemical. For naphthalene release
to air, some rainwater washout is anticipated. After deposition in
water or soil, volatilization is expected to return some portion back to
the atmosphere.

Due to its moderate water solubility and moderate vapor pressure,
transport to sediments is expected to be a major surface water fate
process.

Naphthalene released to soil can be transported to air via vola-
tilization, to surface water via runoff, and to groundwater via
leaching. The first two pathways predominate in surficial soil, whereas
the latter pathway predominates at lower soil depths.

Noncarcinogenic Effects
Exposure to naphthalene by the ingestion, inhalation and dermal

routes has been reported to result in intravascular hemolysis, corneal



ulceration and cataracts, eye irritation, headache, confusion, malaise,
nausea, vomiting, and bladder irritation in humans. In severe cases
hemolytic anemia with associated jaundice and occasionally renal disease
and death have been reported. Individuals with a deficiency of glucose-
6-phosphate dehydrogenase (G6PD) and infants appear to be at greater
risk for developing hemolytic anemia.

In a study recently reported by Shopp et al. (1984) male and female
CD-1 mice were exposed for 14 or 90 day by gavage to 3 different doses
of the compound. Both males and females shoved a 5-102 mortality and
depressed body weights at the high dose of 133 mg/kg/day. At this dose
the males had decreased thymus weights and the females had decreased
spleen and increased lung weights. No toxic effects were observed at
the two lower doses of 53 mg/kg/day and 27 mg/kg/day. For all exposure
groups, no alterations were observed in the hepatic drug metabolizing
system except for a dose-related inhibition of aryl hydrocarbon hydro-
xylase (AHH) activity.

Harris and coworkers (1970 as reported in USEPA 1982) reported a
statistically significant increase in retarded cranial ossification and
heart development in offspring of Sprague Dawley dams that had received
intraperitoneal injections of 395 mg/kg naphthalene on days 1-15 of
gestation. In a recent study by Plasterer and coworkers (1985) single
doses of naphthalene were administered by gavage to pregnant CD-1 mice
on days 7 through 14 of pregnancy. The compound was given at a dose
estimated to be at or just below the threshold of adult lethality. A
significant reduction in the average number of live pups per litter was
reported for the naphthalene-dosed females.

Carcinogenicity and Mutagenicity
Overall, the results of carcinogenic!ty testing with napthalene

have been negative. Knake (1956 as reported in USEPA 1980) treated 40
white rats with 500 mg/kg of coal tar naphthalene in sesame oil sub-
cutaneously every two weeks for a total of seven treatments. Five out
of thirty-four rats developed invasive or metastatic lymphosarcoma prior
to death. These result are equivocal, however, because the injection
sites were first painted with carbolfuchsin (a known carcinogen) prior



to each injection. The naphthalene also contained approximately 10%
me thyInaphthalene.

In a second study, Knake (1956 as reported in USEPA 1980) painted a
group of mice with either benzene or a solution of coal tar naphthalene
in benzene and noted an excess of lymphatic leukemia in the group
treated with the napthalene/benzene solution as compared to those
treated with benzene alone (4 vs. 0 cases, respectively). These results
are difficult to interpret because benzene is a known animal carcinogen.

Naphthalene when combined with rat microsomal fractions has been
found to be nonmutagenic in bacterial mutagenesis assays (EPA 1980).

Drinking Water Standards and Criteria
EPA has not developed any drinking water standards or health ad-

visories or ambient water quality criteria for human health for naptha-
lene.



NICKEL

Environmental Chemistry and Fate
In the atmosphere, nickel exists predominantly as an aerosol.

Atmospheric residence times depend on the nickel concentrations, the
density and size of particles, and precipitation. The typical residence
times of nickel in the atmosphere ranges from 1 to 21 days. Nickel
species in the air most likely include soil minerals, oxide, and
sulfates.

Depending on the chemical and physical properties of the water,
nicekl exists in numerous soluble and insoluble forms in aqueous
systems. Due to precipitation, iron oxide and manganese oxide are the
primary determinants of the aqueous mobility of nickel. However,
variation of other factors such as sulfate concentration and pH can
significantly influence nickel's mobility.

Nickel is persistent in soils and has the potential to leach to
groundwater. Sorption of nickel to soil is dependent on soil-water pH,
total iron and surface area. Organic complexing agents in soil tend to
restrict nickel movement due to formation of organo-nickel complexes.
Nickel may also be immobilized as nickel ferrite, as other more common
compounds (e.g., carbonates, sulfates, or halides) are too soluble to
precipitate out of soil-water.

Nickel is moderately mobile in low pH and high cation-exchange
capacity soils, but less mobile in mineral soils and soils with high
organic content (ATSDR 1987J). Extractability of nickel from soil
effects uptake by plant roots. The extractability is influenced by a
number of complex physical, chemical, and biological factors.

Nickel is bioconcentrated in some aquatic organisms. Bioconcen-
tration factors typically range from 20-1,000, with higher values for
phytoplankton, algae, and seaweed.

Noncarcinogenic Effects
Laboratory studies in animals have demonstrated depressed body

weight gain, alterations in hematology parameters, cytochrome oxidase
activity, and iron contents of organs following high oral nickel ex-
posure.



Studies evaluating the effects of nickel administration on animal
reproductive systems have produced varying results. Nickel is known to
cross the placental barrier in animals, and some data suggest this is
also true for humans. Intraperitoneal and intravenous injections of
nickel compounds have produced some tetratogenic effects in animals.
Increased fetal mortality and reduced fetal weights also were observed.
In some studies, high dosages resulted in reduced fetal survival and
decreased fetal weights in the absence of frank teratogenesis.

Feeding studies involving administration of various nickel com-
pounds to rats are more applicable to human exposure situations.
Various studies have reported a correlation between nickel concentration
in food or water and reproductive performance (ATSDR, 1987b). Nickel
exposure has also been reported to impair male gametogenesis in mice and
rats. No adverse reproductive effects linked to nickel exposure have
been reported in humans.

Carcinogenicity and Mutagenicity
The chemical form and route of exposure may be important factors in

determining the carcinogenic potential of nickel. Insoluble nickel com-
pounds (e.g., metallic nickel, nickel subsulfide, and nickel carbonyl)
have been shown to produce tumors following inhalation exposure. How-
ever, multiple studies in which nickel was administered orally to rats
and mice have been uniformly negative (EPA 1985c). In humans, excess
respiratory cancer mortality has been demonstrated in epidemiological
studies of nickel smelting and refining workers.

EPA has classified nickel in group B«—sufficient evidence for
carcinogenicity in animals, limited evidence in humans—according to
guidelines for carcinogenic risk assessment (EPA, 1986b) for the in-
halation route, based upon the positive animal evidence for nickel sub-
sulfide and carbonyl compounds. However, reflecting the negative animal
carcinogenicity data, the Agency has categorized nickel in Group D -
inadequate evidence for the oral route of exposure.

Nickel chloride was not mutagenic, whereas nickel sulfate was found
to be mutagenic in in vitro assays.



Drinking Water Standards
There is no federal drinking water standard for nickel. EPA, how-

ever, has established a lifetime drinking water health advisory of 150
ug/L (EPA 1985c).



PENTACHLOROPHENOL (PCP)

Introduction
Commercial pentachlorophenol (PCP) is contarainanted with two chemi-

cals - hexachlorobenzene (HCB), and hexachlorodibenzo-p-dioxin (HxCDD)
which are currently categorized by EPA in its category B2 as probable
human carcinogens. Both are also potential reproductive toxins. PCP is
also contaminated with polychlorinated dibenzofurans. This profile pri-
marily addresses the toxicity of commercial PCP. The reader is referred
to the profiles for HCB, HxCDD, and dibenzofurans for further informa-
tion relevant to evaluating the potential toxicity of commercial PCP.

Environmental Chemistry and Fate
The relevant physical and chemical properties for pentachlorophenol

(CAS No. 87-86-5) are summarized below (EPA 1986a).

Molecular Weight 266
(g/mole)

Water Solubility 14
(mg/L at 25°C)

-4Vapor Pressure 1.1 x 10
(mmHg at 258C)

Henry's Law Constant 2.8 x 10
(atm-m /mole)

Log Kow 5

KQC 53,000

BCF 770

Pentachlorophenol (PCP) has a moderate water solubility, low vapor
pressure, low Henry's Law Constant, and high K . Based upon its K
and low vapor pressure, PCB would be strongly bound to surface soil.
The K of 53,000 indicates that leaching from soils and transport to
groundwater is a slow process. PCP is resistant to biodegradation. The
low Henry's Law Constant and high K indicate that PCP will be strongly
partitioned to surface water sediments. Finally, the BCF indicates



that, like many lipophilic organics, POP will bioconcentrate in aquatic
life.

Noncarcinogenic Effects
PCP has elicited a vide variety of symptoms following subchronic

oral administration in animals, including: secondary anemia, increased
blood sugar levels, hemorrhages and congestion in the lungs and kidneys,
degenerative changes in the kidney tubules, and lesions of the brain and
spinal cord (EPA 1985n). Commercial PCP containing chlorinated dibenzo-
p-dioxins and dibenzofurans are significantly more toxic than the puri-
fied pentachlorophenol used in subchronic animal studies.

In humans, local irritation, allergic responses, and systemic ef-
fects are found. Pentachlorophenol poisoning is characterized by pro-
fuse sweating, accompanied by fever, weight loss, and gastrointestinal
distress. Occupational epidemiological studies have revealed an in-
creased incidence of low-grade infections or inflammations, and de-
pression of kidney functions, which are partially reversible (EPA
1985h).

Reproduction and Development
Pentachlorophenol has not been shown to be teratogenic in any of

the many animal studies designed to assess the toxicological endpoint.
Fetoxicity has been elicited by both purified and commercial PCP,

with the effects probably secondary to maternal toxicity. Fetotoxic
effects noted in rat studies include increases in resorptions, altera-
tions in the sex ratio, and a number of skeletal anomalies regarded by
the investigators as indicative of fetotoxicity rather than terato-
genicity. EPA has developed a NOEL of 3 mg/kg/day (EPA 1987g) based on
a one-generation rat study.

HxCDD, an important contaminant in commercial PCP, has elicited
both fetotoxicity and teratogenicity in rat studies. Teratogenic
effects observed include cleft palate, dilated renal pelvis, and ab-
normal vertebrae. EPA has derived a NOEL of 0.1 ug/kg/day for feto-
toxicity (EPA 1987g), which is lower than the NOEL for teratogenicity.

HCB, another important contaminant of commercial PCP, has elicited
fetotoxicity and teratogenicity in rodent studies. Abnormalities ob-



served in fetuses include cleft palate, reduced fetal viability, reduced
neonatal weight gain, and reduced relative neonatal weight. Based on
these studies, EPA set the NOEL for HCB at 1.0 mg/kg/day (EPA 1987g).

Carcinogenicity and Mutagenicity
Pure pentachlorophenol has not been reported to be carcinogenic in

a number of animal studies (EPA 1987g). It has also produced negative
results in an initiation/promotion study. These results are consistent
with mutagenicity studies which have primarily been negative (EPA
1987g).

However, HxCDD and HCB have both been found to be oncogenic in
animal studies (EPA 1987g). The EPA estimated 95% upper bound carcino-

3
genie potencies of 6.2 x 10 and 1
spectively (EPA 1986a, EPA 1987g).

3
genie potencies of 6.2 x 10 and 1.67 mg/kg/day, for HxCDO and HCB, re-

Drinking Water Standards and Criteria
EPA has issued no drinking water standards for PCP, HCB, or HxCDD.

EPA has issued a proposed MCLG for PCP of 200 ug/L, based upon a DUEL of
1.01 mg/L, and assuming a drinking water contribution of 20% to total
daily PCP intake (EPA 1985a).

EPA has developed health advisories for a 10 kg child and a 70 kg
adult for PCP and HCB, but not for HxCDD. The EPA health advisory
limits and reference concentrations for potential carcinogens for PCP
and-its major contaminants are summarized in the following table.

One-day Ten-day Long term Lifetime Reference
10 kg 10 kg 10 kg 70 kg 70 kg Concentration*

Pen tachlorophenol
Hexachlorobenzene

1000 300 300 1050 1050
50 50 50 175 — 0.02

HxCDD
Dibenzofurans

Source: EPA, 1986a
- No limit developed.
* Corresponding to a 1 x 10" cancer risk.

All concentrations in ug/L.



PHENOL

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of phenol (CAS No. 108-95-2) are summarized below (EPA 1986a).

Molecular Weight 94
(g/mole)

Water Solubility 93,000
(mg/L at 25°C)

Vapor Pressure 0.341
(mmHg at 25°C)

Henry's Law Constant 4.5 x 10"
(atm-m /mole)

Log Kow 1.42

Koc U'2

BCF 14

Phenol has a high water solubility and vapor pressure. As a con-
sequence of these two properties, phenol can be characterized as a
highly mobile chemical. For phenol released to air, some rainwater
washout is anticipated. After deposition in water or soil, volatili-
zation is expected to return some portion back to the atmosphere. Based
on its low Henry's Law Constant, substantial volatilization loss should
not occur to the atmosphere following release to water.

Due to its high water solubility and high vapor pressure, transport
to sediments is not expected to be a major surface water fate process.

Phenol released to soil can be transported to air via volatiliza-
tion, to surface water via runoff, and to groundwater via leaching. The
first two pathways predominate in surficial soil, whereas the latter
pathway predominates at lower soil depths.

According to criteria developed by Kenaga (1980), phenol with a K
of 14.2 would be considered to be mobile in soils. Other factors which
influence soil mobility include soil type, the amount of rainfall, the
depth to groundwater, and the extent of degradation.



Noncarcinogenic Effects
Phenol is a highly toxic compound that may enter the body via skin

absorption, vapor inhalation, and ingestion. Based on the available
human and animal data, exposure to large doses by any route of exposure
can lead to serious illness or death. Toxic doses in human and species
exhibit similar symptoms: initial increases in heart rate, labored
breathing, cyanosis, and pulmonary edema. The present data do not in-
dicate that phenol to be teratogenic.

Carcinogenicity and Mutagenicity
Based upon the limited animal data, the EPA has classified phenol

in category D - inadequate evidence to evaluate carcinogenic!ty.
The mutagenicity data are equivocal presenting on balance,

equivocal evidence of mutagenicity.

Drinking Water Standards and Criteria
EPA has not classified drinking water standards or criteria for

phenol.



POLYCHLORINATED BIPHENYLS (PCB)

Introduction
Polychlorinated biphenyls (PCBs) are a class of compounds with

varying degrees of chlorine substitution on two phenyl rings bound at
the 1-1' position. PCBs, previously used in commerce, are mixtures of
various substituted biphenyls formed by a reaction of chlorine with bi-
phenyl. Because of their heat stability and resistance, low water solu-
bility, and favorable dielectric properties, PCBs found considerable use
in hydraulic fluids, compressor lubricants, heat transfer fluids,
paints, lacquers, and ink (EPA 1987f).

PCBs have the empirical formula ci2H10-nC1n wlth n=1 to ^' The

numbering system is based upon ring-ring chlorine bonds, with identical
numbering systems on each ring. By convention, the ring with the fewest
chlorine substitutes, or substituted in the highest numerical positions,
is designated as prime (ATSDR, 19871).

Individual PCB registered trademarks or brand names vary according
to both the manufacturer and the country of origin.

PCBs, formerly produced in the United States by a single manu-
facturer, are called Aroclors. All Aroclors are designated by a four-
digit numbering system. The first two digits denote the type of com-
pound; the last two digits give the percentage by weight of chlorine.
The only exception is Aroclor 1016. The trademarks by manufacturers in
other countries include Phenoclor, Clophen, and Kaneclor.

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fates of polychlorinated biphenyls are summarized in Table 1 (ATSDR
19871).

In water, adsorption to sediments or other organic water is a major
fate process for PCBs (EPA 19871). Based on their water solubilities
and octanol-water partition coefficients, the lower chlorinated com-
ponents of the Aroclors will sorb less strongly than the higher chlori-
nated isomers.

Volatilization is also an important environmental fate process for
PCBs dissolved in natural water. The estimated Henry's Law Constants



Table 1

PHYSICAL AND CHEMICAL PROPERTIES OF PCBs*

Aroclor Molecular Weight Color
Designation (average)

Physical Solubility
State water, mg/L

Density Partition Coefficient Vapor Pressure
g/cm at 25°C Log Octanol-Water* (mm Hg at 25°C)

Henry's Law**
Constant Biocentration

at 25°C Factor***

1016
1221
1232
1242
1248
1254

1260

257
200
232
266
299
328

375

.9

.7

.2

.5

.5

.4

.7

Clear
Clear
Clear
Clear
Clear
Lt. Yellow

Lt. Yellow

Oil
Oil
Oil
oil
Oil
viscous
liquid
Sticky
resin

0.42
0.59 (24'C)
Unknown
0.24
0.054
0.012

0.0027

1.33
1.15
1.24
1.35
1.41
1.50

1.58

5.
4.
5.
5.
6.
6.

6.

6
7
1
6
2
5

a

4
6.
4.
4.
4.
7.

4.

x 10
7 x 10~3

06 x 10~3

06 x 10~
94 x 10"4

71 x 10"5

05 x 10

2.9 x 10~4

3.5 x 10~3

Unknown
5.2 x 10"4

2.8 x 10~3

2.8 x 10~3

4.6 x 10

42,500

70,500
100,000

190,000

These log Kow values represent an average value for the major components of the individual Aroclor.
Henry's Law constants were estimated by dividing the vapor pressure by the water solubilities, and represent average values for the Aroclor
•ixtures as a whole (ATSDR 1987r).
From Lyman, Reehl, and Rosenbladt (1982).

Source: Unless otherwise specified, from ATSDR (19871).



are indicative of significant volatilization from environmental waters
(ATSDR 19871). However, strong adsorption to sediments significantly
reduces the concentrations of PCBs available for volatilization, with
longer volatilization half-lives for the higher chlorinated PCBs.

The low water solubility, high log K s, and demonstrated strong
adsorption to soils and sediments indicate that significant leaching
should not occur in soil under most conditions. Lower chlorinated PCBs
will leach at rates greater than the higher chlorinated PCBs. In the
presence of organic solvents, significant leaching of PCBs in soil can
occur (ATSDR 19871).

PCBs with vapor pressures ranging from 10" to 10~ mm Hg should
exist almost entirely in the vapor phase in the atmosphere (Eisenreich
et al, 1981). The tendency of PCBs to adsorb to particulates increases
with increasing degree of chlorination. PCBs in the atmosphere are
physically removed by wet and dry deposition (Eisenreich et al, 1981).

In general, the rate of degradation or transformation in the
environment decreases with increasing chlorination. In the atmosphere,
the vapor phase reaction of PCBs with hydroxyl radicals may be the
dominant transformation process (ATSDR 19871). In the aquatic environ-
ment PCBs are not significantly degraded by hydrolysis and oxidation,
and photolysis appears to be the only potentially important process
(ATSDR 19871).

In general, mono-, di-, and trichlorinated biphenyls (Aroclor 1221
and 1232) biodegrade relatively rapidly; tetrachlorinated biphenyls
(Aroclors 1016 and 1242) biodegrade slowly; and higher chlorinated
biphenyls (Aroclors 1248, 1254 and 1260) are resistant to biodegradation
(ATSDR 19871). In addition to the degree of chlorination, chlorine
substitution patterns also appear to be important in influencing the
rate of biodegradation.

Experimentally determined bioconcentration factors (BCFs) for
various Aroclors (1016, 1248, 1254, and 1260) in aquatic species (fish,
shrimp, oyster) range from 26,000 to 660,000 (Leifer et al, 1983).

Noncarcingenic Effects
Several complications exist in assessing the toxicity of PCBs.

Different mixtures nominally depicted by PCB type and chlorine sub-



stitution may, in fact, vary significantly in isomer composition.
Additionally, highly toxic contaminants are often present in PCB
mixtures.

In general, however, it can be concluded that short and inter-
mediate-term studies of toxicological effects following oral admini-
stration of PCBs to animals result in a variety of physiological and
morphological alterations in the liver, including: enlargement, fatty
infiltration, centrilobular lesions, and effects on liver porphyrin
metabolism. The major biochemical effects include induction of mixed
function oxidase enzymes and modification of porphyrin metabolism. PCBs
can also inhibit the immune system. Skin applications to rabbits has
been shown to cause erythema, keratosis, and chloracne.

Human studies related to PCB exposures have been done on the health
of occupationally exposed workers, as well as on health effects noted
following two incidents in which cooking oils contaminated with PCBs
were ingested. Occupationally exposed workers typically demonstrated
dermal problems such as chloracne, rashes, and burning sensations.
While most biochemical parameters in these studies were found to be
within normal ranges, one study reported an elevation of liver enzymes
in exposed workers.

The two incidents, or outbreaks, concerning the ingestion of PCB-
tainted cooking oils occurred in east Asia. The first incident, de-
signated as the "Yusho" outbreak, occurred among Japanese (Higachi,
1976; Kurotsone and Shapiro, 1984); while the second, designated
"Taichung", occurred among Taiwanese (Hsu et al, 1984; Lu and Uang,
1984). Health effects observed in humans following exposure included:
chloracne, increased discharge from the eyes, soreness and weakness of
limbs, headaches, dizziness, and general malaise. Because the cooking
oil in the Yusho study was also found to be contaminated with highly
toxic polychlorinated dibenzofurans, implications cannot be limited to
PCBs alone in this study.

Reproduction and Development
The range of reported effects on reproduction in animals include: a

lengthening of the estrus cycle, weak estrogenic activity, fetotoxicity,
fetal deaths, decreased survival of the neonate, small birth weight, and



a variety of teratogenic effects. Rats and mice appear to be more re-
sistant to reproductive toxicity than mink or monkeys, which have also
been used in studies. These differences may possibly be attributable to
the duration of the studies and to differences in metabolic rates and
pharmacoki ne t i cs.

Most of the studies used dosages that were maternally toxic.
Maternal toxicity obviously is an important consideration when assessing
reproductive and developmental toxicity. This consideration, frequently
referred to as Karnofsky's rule, states that "any compound administered
at the proper dosage, at the proper stage of development, or to embryos
of the proper species will be effective in causing disturbances in em-
bryonic development". This calls attention to the fact that if a
pregnant animal is sick, the delicate balance between the mother and
fetus is affected or disrupted, and adverse fetal effects can be ex-
pected.

There have been studies of the reproductive and developmental
effects of combined exposure to PCBs subsequent to outbreaks of
poisoning in Japan (Yusho) and Taiwan (Taichung). Findings in newborn
children of exposed mothers include: fetal growth inhibition, low birth
weight, dry brown skin pigmentation, precocious dentition, gingival
hyperplasia, and abnormal calcification of the skull (DHHS 198Sa).

Carcinogenicity and Mutagenicity
There have been a number of studies designed to assess carcino-

genic! ty in animals. All but one study have been negative. The
positive study by Kimbrough et al. (1975) reported a statistically
significant increase in hepatocellular carcinomas among mice and rats
administered Aroclor 1260 in the diet.

Epidemiological studies have not reported significant increases in
cancer in occupationally exposed workers. Explanations for these
findings may include an insufficient latency period and small sample
sizes in the studies.

Based upon the above evidence, EPA has classified PCBs in Group B~,
with adequate evidence of carcinogenesis in animals, and inadequate evi-
dence in humans (EPA 1985). IARC (1978) has classified PCBs in category
2B, based on studies indicating inadequate evidence for carcinogenic!ty



in humans, sufficient evidence in animals, and inadequate evidence of
activity in short-tern mutagenicity tests.

EPA's cancer assessment group has calculated a unit cancer risk of
4.34 (ing/kg/day)" , using the upper 95 percent value of the doses used
in the positive study (Kimbrough et al 1975).

Standards and Criteria
Drinking Water

As the first stage in developing a maximum contaminant level (MCL)
for PCBs in drinking water, the EPA has recently proposed an MCLG of
zero. EPA will establish an MCL taking into account technological
feasibility of control and analytical feasibility (EPA 1988).

Surface Water
The EPA has established ambient water quality criteria for the pro-

tection of freshwater and saltwater aquatic life of 0.014 ug/1 and 0.03
ug/1, respectively. For human health, EPA has estimated the drinking
water concentration corresponding to one-in-a-million cancer excess of
0.0079 ng/1.



POLYCYCLIC AROMATIC HYDROCARBONS (PAHs)

Environmental Chemistry and Fate
In general, most priority pollutant PAHs can be characterized as

having low vapor pressure, low water solubility, low Henry's Law
Constants, high logarithms of the octanol-water partition coefficients
(log K s) and high organic carbon partition coefficients (K. s). The
high K s indicate that most PAHs are strongly sorbed to organic matter
in the soils. This factor, combined with the low water solubilities,
indicate that the rate of transport of most PAHs from the unsaturated
zone via infiltration to the saturated zone will be extremely low. Low
vapor pressure and low Henry's Law Constants indicate that most PAHs
will not readily volatilize from surface water, and these factors, in
combination with high K s, also indicate low volatilization rates from
surface soils.

The exceptions to the groundwater transport argument are four PAHs
(acenaphthene, fluorene, fluoranthene, and pyrene) with water solubili-
ties greater than 100 ug/L. Although these four compounds have high

•a
K s (10 or greater) relative to other PAHs, their solubilities indi-
cate that they are mobile, and may be observed in groundwater. The
chemical and physical properties for the 14 priority pollutant PAHs are
presented in Table 1.

Typically, although PAHs are regarded as persistent in the environ-
ment, they are degradable by soil microorganisms.

Degradation rates and degree of degradation are influenced by en-
vironmental factors, microbial flora and physicochemical properties of
the PAHs themselves. Important environmental factors include tempera-
ture, pH, oxygen status, soil type, moisture, and nutrient status (Sims
and Overcash 1983). Hicrobial factors include acclimation status, popu-
lations present, and the relative proportions of bacteria, fungi, and
actinotnycetes (Sims and Overcash, 1983). Physico-chemical properties
include chemical structure, concentration, and lipophilicity.

Compounds which are easily and rapidly biodegraded include acena-
phthene, naphthalene, and phenanthrene. Compounds which are persistent,
requiring long time periods or specialized conditions for degradation,
include benzo(k)fluoranthene, benzo(g,h,i)perylene, benzo(a)pyrene,



Table 2

PHYSICAL AND CHEMICAL PROPERTIES OF SELECTED PAHs*

Cheaical Name

acenaphthene
anthracine
benzo ( a ) anthracene
benzo ( b ) f luo ranthene
benzo ( k ) fluoranthene

benzo ( g , h , i ) pe ry lene
benzol a )pycene
chrysene
dibenzo ( a , h ) anthracene
fluoranthene

f luorene
indeno( 1 ,2 , 3-cd)perylene
phenanthrene
pyrene

Molecular CAS
Weight ( g ) No .

154
178
228
252
252

276
252
228
278
202

116
276
178
202

83-32-9

56-55-3
205-99-2
207-08-9

191-24-2
50-32-8
208-01-9
53-70-3
206-44-0

86-73-7
193-39-5
85-01-3
129-00-3

Vapor
Pressure
(mm Hg)

1.55

2.2
5.0
5.1

1.03
5.6
6.3
1.0
5.0

7.1
1.0
6.8
2.5

x

x
X

X

X

x
x
x
X

X

X

X

X

io-3

10-'
io-7
io-7

-1010 10

io-9

io"10
io-6

_4

-1010 lu
ID'4

io-6

Water
Solubility
(•g/L)

5.7
1.4
4.3

7.0
1.2

5.0
2.6

5.3

1.32

3.42

xlO-3

x 10
x 10"3

x ID'4

x 10

x 10"4

X ID'1

1 £O• O J

x IO-4

1.0
x 10"3

Henry's
Law

Constant

9.2

1.16
1.19
3.94

5.34
1.55

7.33
6.46

6.42
6.86
1.59
5.4

x IO-5

X "-3
xlO-3

x 10
x IO-6

x 10"6

x IO-8

x IO-6

x IO-5

x 10
x 10-"
x IO-6

log
Row

4.0

5.6
6.06
6.06

6.51
6.06
5.61
6.8
4.9

6.5
4.46
4.88

Koc

4.6
1.4
1.38
5.5
5.5

1.6
5.5
2.0
33
3.8

1.6
1.44
3.8

x
X

X

X

X

X

X

X

X

X

X

X

X

io3
io4
io6
io5
IO5

io6
io6
io5
io6
io4

io3
io6
io4
io4

ecr
(L/kg)

242**
1,210**
11,700**

68,200**
28,200**
11,700**

2,920

1,300***

2,630**
2,800**

Unless otherwise footnoted, data taken fro* EPA (1986a).
EPA (19841)
Lyman, Reihl, and Rosenblatt (1982).



chrysene, dibenzo(a,h)anthracene and indeno(l,2,3-cd)pyrene. The ease
of biodegradation generally decreases with increasing molecular weight.
Biodegradation products generally include hydroxylated PAH derivatives.

Noncarcinogenic Effects
Very little attention has been paid to the noncarcinogenic effects

of PAHs. It is known, however, that rapidly proliferating tissues
(e.g., bone marrow, lymphoid organs, testes, etc.) appear to be the pre-
ferred targets for PAH-induced cytotoxicity.

Acute and chronic exposure to various PAHs classified as carcino-
gens has resulted in the destruction of specific hematopoietic and
lymphoid elements, ovotoxicity, anti-spermagenic effects, adrenal
necrosis, and changes in the intestinal and respiratory epithelia. This
tissue damage occurs at doses expected to induce carcinogens and mali-
gnancy risks predominant in evaluating PAH toxicity. For PAHs classi-
fied as noncarcinogenic, very little is known about toxic responses or
mechanisms.

Carcinogenicity and Hutagenicity
The BPA has issued finalized carcinogenicity risk assessment guide-

lines (EPA, 1986b) to establish criteria for evaluating and categorizing
chemicals into five groups, according to weight-of-evidence categories.
According to this categorization scheme, five of the 15 priority pol-
lutant PAHs have been placed in category B2 (probable human carcinogens)
with sufficient evidence of carcinogenicity in animals, and inadequate
data for humans. A sixth PAH (indeno (1,2,3-cd) perylene) has been
placed in category C, denoting possible human carcinogenicity based on
limited evidence of carcinogenicity in animals in the absence of human
data (EPA, 1986b). Table 2 contains EPA's most current categorization
of priority pollutant PAHs (EPA, 1986b). Following its risk assessment
guidelines, EPA typically performs quantitative risk assessments for
groups B or A, and, in some cases (depending on the quality of the
data), for group C.

To date, EPA has estimated a carcinogenicity slope (unit cancer
risk) for carcinogenic PAHs using data for a single PAH, benzo(a)pyrene
(BaP). This limited effort does not take into account the clearly docu-



Table 2

EPA CARCINOGENICITY CATEGORIZATION FOR ORAL AND INHALATION
ROUTES OF EXPOSURE FOR THE 15 PRIORITY POLLUTANTS POLYCYCHC AROMATIC HYDROCARBONS

EPA Carcinogenicity Classifications*

Compound Inhalation Oral

acenaphthene
anthracene
banco ( a ) anthracene
benco (b ) f luoranthene
benco(k)f luoranthene
banco ( g , h , i ) pary lana
benzol a (pyrene
chrysene
di benco ( a , h ) anthracene
fluoranthene
f luorene
indenof 1 , 2 , 3-cd)perylene
naphthalene
phenanthrene
pyrene

D
D
B2
B2
D
D

82
B2
B2
D
D
C
D
D
D

D
D

B2
B2
D
D

B2
B2
B2
D
D
C
D
D
D

* Unless otherwise footnoted, classification taken fro* EPA (1986a).



merited differences in quantitative dose-response relationships for the
other PAHs. Two specialists in EPA's carcinogenic assessment group have
evaluated the relative potency estimates for the other five carcinogenic
PAHs to benzo(a)pyrene (Thorslund et al, 1986).

Using a series of sophisticated statistical procedures, these
authors have derived estimated relative potencies for the five other
"carcinogenic" PAHs relative to BaP. For the potency estimation, the
authors used bioassays from individual laboratories in which BaP and the
other PAHs were tested in common. The results of this procedure for
developing relative potency estimates are summarized in Table 3.



Table 3

RELATIVE POTENCY ESTIMATES DERIVED FOR POLYCYCLIC AROMATIC HYDROCARBONS

CATEGORIZED IN GROUP A, B, OR C ACCORDING TO EPA'S WEIGHT OF EVIDENCE CRITERIA

Compound Relative Potency Estimates

benzo(a)pyrene

benzo(a)anthracene

benzo(b)fluoranthene

chrysene

dibenzo(a,h)anthracene

indenot1,2,3-cd)perylene

1

0.145

0.140

0.0044

2.82

0.232

Source: Thorslund et. al. (1986)



TETRACHLOROETHENE (PERCHOLOROETHYLENE OR PERC)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of tetrachloroethene (CAS No. 127-18-4) are summarized below (EPA
1986a).

Molecular Weight 166
(g/mole)

Water Solubility 150
(mg/L at 25°C)

Vapor Pressure 17.8
(mmHg at 25°C)

2
Henry's Law Constant 2.6 x 10
(atm-m /mole)

Log Kow 2.6

Koc 364

BCF 31

Tetrachloroethene's moderate water solubility and vapor pressure
indicate that volatilization is the major loss mechanism from surface
soil and surface water. Its moderate K indicates that leaching tooc
groundwater from lower soil depths is an important mechanism. In
addition, tetrachloroethene is biodegraded by certain soil micro-
organisms by a sequential series of monodechlorinations. Once it
reaches the groundwater, its moderate K indicates that tetrachloro-
ethene will be moderately absorbed to soil particles and will be
moderately retarded relative to groundwater transport. Finally, tetra-
chloroethene is subject to low bioconcentration in aquatic species.

Noncarcinogenic Effects
The principal toxic effects following acute exposure in animals to

tetrachloroethene (PERC) are depression of the CNS, ataxia (failure of
muscular coordination), and respiratory cardiac arrest (ATSDR 1987m, EPA
1985f). Subchronic and chronic effects in animals include damage to the



liver and kidneys. In humans, the principal effects are CNS depression
and liver toxicity.

Carcinogenicity and Mutagenicity
A 1977 NCI bioassay in which PERC was administered by gavage re-

ported increased incidence of liver tumors in mice but not rats (EPA
1985d). A draft report of a NTP inhalation bioassay, currently under
internal review, has noted an increased incidence of tumors in mice and
rats. Although EPA has previously categorized tetrachloroethylene in
Group Bj—probable human carcinogen (EPA 1985b, 1985h)—the Agency is
awaiting final results of the NTP bioassay before commencing a rule-
making for the chemical in drinking water.

PERC has been evaluated for its ability to cause gene mutation,
chromosomal aberrations, unscheduled DNA synthesis, and mitotic re-
combination. In general, these responses have been weak and were ob-
served at high concentrations that were cytotoxic (EPA 1985h). Ad-
ditionally, no dose-dependent relationships were demonstrated in these
studies (EPA 1985h).

Drinking Water Standards
EPA has not established an MCL for PERC in drinking water. The

agency is scheduled to begin rule-making procedures to establish an MCL
in the near future.



TOLUENE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of toluene (CAS No. 108-88-3) are summarized below (EPA 1986a).

Molecular Weight 92
(g/mole)

Water Solubility 535
(mg/L at 25°C)

Vapor Pressure 28.1
(mmHg at 25°C>

_3
Henry's Law Constant 6.4 x 10
(atm-m /mole)

Log Kow 2.73

Koc 30°
BCF 10.7

Toluene has a high water solubility, moderate vapor pressure, high
Henry's Law Constant, and moderate K . Based on the vapor pressure and
K , volatilization from surface soils is an important transport path-
way. Based on the water solubility and moderate K , toluene will be
readily transported to groundwater, and upon reaching groundwater, be
subject to a low degree of retardation relative to the groundwater flow.
Based on the water solubility and high Henry's Law Constant, volatili-
zation will be a major transport pathway from surface water.

Noncarcinogenic Effects
Acute or chronic exposure to high levels of toluene in animals re-

sults in CNS depression and effects on the lungs, liver, and kidney.
EPA has derived an AADI for drinking water consumption based upon a

24-month inhalation study in rats (EPA 1985c). Based upon a NOAEL of
1,130 mg/m , an uncertainty factor of 100, and assuming 50 percent
pulmonary absorption, EPA derived an AADI of 10,100 ug/L (EPA 1985c).



Carcinogenicity and Hutagenicity
Only one long-term carcinogenic!ty bioassay of toluene has been

reported. This study concluded that toluene was not carcinogenic fol-
lowing inhalation in rats. NTP is conducting carcinogenicity studies in
which toluene is being administered by inhalation and gavage to rats and
mice. In addition, carcinogenicity studies by European investigators
are expected to be published in the next few years. According to
weight-of-evidence carcinogenicity criteria, EPA has classified toluene
in Category D, not classifiable as to human carcinogenicity (EPA 1985c).

Toluene has not been shown to be mutagenic in in vivo or in vitro
assays (EPA 1985c).

Drinking Water Standards and Criteria
Standards. In the first stage of the rule-making process designed

to establish a MCL for toluene in drinking water, EPA has issued a pro-
posed MCLG of 2,600 ug/L derived from the AADI of 10,100 ug/L by
allocating a 20 percent of drinking water contribution to total intake
from all sources of exposure (EPA 1985c). Subsequent to finalization of
the MCLG, EPA will evaluate analytical feasibility and feasibility of
control in establishing an enforceable MCL.

Criteria. In the absence of adequate dose-response data for oral
exposure to toluene, EPA derived a 1-day HA, based on NOAEL of 377 mg/m
reported in studies of humans, the subjects of single inhalation ex-
posures of up to 8 hours. Based upon the NOAEL, an uncertainty factor
of 100, and a variety of physiological parameters and intake assump-
tions, EPA derived 1-day HAs of 18,000 ug/L and 63,000 ug/L for a 10-kg
child and 70-kg adult, respectively (EPA 1985d).

In the absence of sufficient data, EPA derived 10-day HAs of 6,000
ug/L (child) and 21,000 ug/L (adult), by applying an uncertainty factor
of 3 to the 1-day HA. The Agency utilized a three-fold rather than the
usual 10-fold uncertainty factor because toluene is rapidly distributed
and excreted, and because the chemical presents little bioaccumulation
potential relative to typical toxicants (EPA 1985d).

The EPA ambient water quality criterion for the protection of human
health is 14,300 ug/L (EPA 1980a).



1,1,1-TRICHLOROETHANE (TCA)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 1,1,1-trichloroethane (CAS No. 71-55-6) are summarized below.
(EPA 1986a).

Molecular Weight 133
(g/mole)

Water Solubility 1,500
(mg/L at 25°C)

Vapor Pressure 123
(mmHg at 25°C)

2
Henry's Lav Constant 1.4 x 10
(atm-m /mole)

Lo* KOV 2'5

Koc 152

BCF 5.6

1,1,1-trichloroethane (TCA) can be characterized as having a high
water solubility, a high vapor pressure, a high Henry's Law Constant,
and a moderate K . The high vapor pressure and moderate K indicateoc oc
that volatilization will be a major transport pathway in surfical soil.
In subsurface soils, the high water solubility and moderate K indicate
that transport to groundwater represents a major pathway, and once the
water table is reached, chemical transport will be moderately retarded
relative to the groundwater flow. The high vapor pressure, high Henry's
Law Constant, and high water solubility indicate that volatilization
from surface water will be a major transport pathway.

Noncarcinogenic Effects
The principal noncarcinogenic effects of 1,1,1-trichloroethane

(TCA) following exposure in animals and man are depression of the CNS,
increase in liver weight, and cardiovascular changes. Current data do
not suggest that TCA is a reproductive or developmental toxin.



EPA has developed a risk reference dose (RRfD) of 0.35 mg/kg/day
based upon a NOAEL of 1,365 mg/m reported in a study in which mice were
exposed by inhalation for 14 weeks. EPA derived the RRfD by application
of an uncertainty factor of 100, a 30% absorbed dose, and standard
physiological parameters (EPA 1985g).

Carcinogenicity and Hutagenicity
There have been two TCA carcinogenic!ty bioassays. The first, con-

ducted by NCI, was judged to be inadequate due to poor survival in
treated animals. Preliminary results of the second, by NTP, showed
elevated incidences of hepatocellular carcinomas. These initial results
have been questioned and the study is currently being audited (EPA
1985b). Based upon these results, EPA has classified TCA according to
weight-of-evidence criteria in Group D, not classifiable—inadequate
human and animal evidence of carcinogenicity (EPA 1987a).

Drinking Water Standards and Criteria
Standards. EPA has established a drinking water MCL for TCA of 200

ug/L.

Criteria. EPA has developed a 1-day HA based upon a LOEL of 1.4
g/kg/day reported in a study of rats receiving a single oral dose of
TCA. Based upon the LOEL, and standard weight and intake assumptions,
EPA derived a 1-day HA of 14,000 ug/L for a 10-kg child (EPA 1984d). In
the absence of sufficient data, EPA has not developed a 10-day HA. EPA
has developed longer-term HAs of 35,000 ug/L (child) and 125,000 ug/L
(adult), based upon a NOAEL of 0.5 g/kg/day reported in a study in rats
receiving TCA by gavage for 12 weeks (EPA 1985d).

The EPA lifetime HA of 200 ug/L is equivalent to and was derived by
the same methodology as the RMCL (EPA 1985d).

The EPA ambient water quality criterion for TCA for the protection
of human health is 18,700 ug/L (EPA 1980a).



TRICHLOROETHENE (TCE)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of trichloroethene (TCE) (CAS No. 79-01-6) are summarized below
(EPA 1986a).

Molecular Weight 131
(g/mole)

Water Solubility 1,100
(mg/L at 25°C)

Vapor Pressure 57.9
(mmHg at 25°C)

Henry's Law Constant 9.1 x 10
(atm-m /mole)

Log KQw 2.38

Koc 126

BCF 10.6

The high water solubility and high vapor pressure of TCE indicate
that volatilization will be the predominant loss mechanism from sur-
ficial soils. In soils and groundwater, trichloroethene is degraded to
cis and trans 1,2-dichloroethylene, vinylidene chloride, and vinyl
chloride (ATSDR 1987n). TCEs moderate organic-carbon partition co-
efficient indicates it is moderately adsorbed to soils, and will leach
to groundwater. In light of its moderate Henry's Law Constant, vola-
tilization will be the major fate process for TCE from surface water.

Trichloroethene is only moderately bioconcentrated in aquatic life.

Noncarcinogenic Effects
The principal toxicological effect of concern for trichloroethene

(TCE) is carcinogenicity. Noncarcinogenic effects include CNS dis-
turbances and kidney and liver damage following exposure to relatively
high airborne concentrations (ATSDR 1987n).



Carcinogenicity and Hutagenicity
Six studies of the carcinogenic!ty of TCE in animals have been

published. Two have reported significant increases in liver tumors in
nice. EPA has judged three others as technically flawed. A sixth
reported that TCE, containing epichlorohydrin and epoxybutane, was
carcinogenic in a less responsive mouse strain, but pure TCE was not
(EPA 1985b). Recognizing the lower responsiveness of the mice in the
latter study, EPA has classified TCE based upon weight-of-evidence
carciongenicity guidelines in Category B2—probable human carcinogen
(EPA 1987a).

Commercial TCE containing stabilizers has been reported to be
weakly mutagenic in a variety of in vitro and in vivo assays repre-
senting a wide evolutionary range of organisms (EPA 1985g). Based on
these data, EPA has concluded that commercial TCE may have the potential
to cause weak or borderline increases above the spontaneous level of
mutagenic effects in exposed human tissues (EPA 1985g).

Drinking Water Standards
EPA has established a drinking water MCL for TCE of 5 ug/1 (EPA

1987a).



2,4,6-TRICHLOROPHENOL (TCP)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 2,4,6-trichlorophenol (CAS No. 88-06-2) are summarized below
(EPA 1986a).

Molecular Weight 197
(g/mole)

Water Solubility 800
(mg/L at 25°C)

2
Vapor Pressure 1.2 x 10
(mmHg at 25°C)

Henry's Law Constant 3.9 x 10
(atm-m /mole)

Log KQW 3.87

KQC 2000

BCF 150

Based upon its high K and low vapor pressure, volatilization is
not an important fate mechanism for TCP from surface soil. Reportedly,
TCP is subject to some degradation. In light of the low vapor pressure
and high K , degradation may be an important fate mechanism in soils.
The high KQC indicates that TCP is only slowly leached and transported
to groundwater. Should it reach groundwater, TCP will be strongly ab-
sorbed to soil organic carbon, and will be strongly retarded relative to
groundwater flow.

In surface water, sorption to sediment appears to be the most im-
portant fate mechanism. In addition, based on its BCF, TCP is subject
to moderate bioconcentration in aquatic life.

Noncarcinogenic Effects
In preliminary subchronic feeding studies, single strains of mice

and rats received TCP ad libitum in the diet for seven weeks. Obser-
vations extended one week following cessation of the diet. A signi-
ficant reduction in growth rate was observed in rats receiving 10,000



ug/g and mice receiving 14,700 ug/g. Assuming that rats weighed 0.4 kg
and consumed 0.02 kg/day, NAS estimated a minimum toxic dose of 500
mg/kg/day (NAS 1982).

Carcinogenicity and Hutagenicity
Technical grade TCP was administered in the diet to male and female

F344 rats and male B-C-F. mice at concentrations of 5,000 ug/g and
10,000 ug/g, respectively, for 105 to 107 weeks (NCI 1979 as cited in
NAS 1982). Female BgC^ mice received TCP at 10,000 ug/g to 20,000
ug/g, but at 38 weeks, the doses were reduced by a factor of 4 because
of reduced weight gain. Under the conditions of the experiment, TCP was
reported to be carcinogenic in male F344 rats (lymphomas or leukemias)
and B^C-jFj mice (hepatocellular carcinomas or adenomas) (NAS 1982).
Polychlorinated dibenzofurans and dioxins may be formed during the
chemical synthesis of TCP. The dioxin content of the technical grade
TCP used in these studies was not reported.

Based upon the positive animal studies, EPA has categorized TCP as
a 62, probable human carcinogen (EPA 1986a).

TCP was not reported as mutagenic in the Ames assay with or without
activation by hepatic microsomes (EPA 1984c). TCP did increase the
mutation rate but not the intragenic recombination in S. cervisiac (EPA
1984c).

Drinking Water Standards and Criteria
EPA has not developed drinking water standards or health advisories

for TCP. EPA has established ambient water quality criteria (AVQC),
based upon TCPs carcinogenic!ty in animals, for the protection of human
health. The AVQC criteria are 1.2 ug/L for water and fish consumption,
and 3.6 ug/L for fish consumption only. These criteria are equivalent
to the estimated incremental increased 1 x 10~ lifetime cancer risk,
based upon the animal carcinogenicity study results (EPA 1986g).


